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Updates on their way? 


[N 


Dear reader! 


Hear you have 1t in your hands, the main voice of the Finnish APL 
community, and speaking English for the first time. Our main goal 
with this international number 1s to encourage the change of thoughts 
also between the conferences. Generally, this paper is mostly 
written in Finnish and circulated among few hundreds of more or less 
active members of our association. 


To be earnest, there has not been much growth in use of APL in 
Finland and there are lot of varying application tools struggling 
to take over as solution even 1n areas where APL has proved 

fo be strong and well fitting environment. For the 

majority - older ones seem to think APL is yesterday's paper 

and for those who only lately came it's something like "never 
heard of", in case not already affected by prejudices which 

have little or nothing to do with what we represent nowadays. 


In technical sense the development of APL seems even pronising. 
With more powerful and cheaper machines combined with good 

and reliable APL products we can finally bury the old 

song of expensive APL for good. This fits for the use of 
machine resources and software costs as well. 


To me 1t was made clear in Stanford that the main software teams 
developing interpreters are struggling to meet the challenge of 
the mainstream with graphical windowed user interfaces, access 

to common databases and so on. Let's hope, for the sake of ali 

Of us, that they will succeed. And still we need to make sure that 
the only ones using these new fancies is not the aging group meeting 
year after year in the conference. Where is the new generation of 
application developers to take advantage of the new features 

in release. In FinnAPL we try to concentrate our efforts 

for universities, technical & commercial schools, what ever 
institutions that happen to be the places where first programming 
habits are adopted. 


Those who at their time got hooked up with APL and learned ways 
of doing something practical with 1t. seen to be quite faithful 
to tool once chosen. Then there &re. in another extreme, those 
who are always busy buyig and trying thc latest trends of the day. 
You seldom sec them coding. but while not running in exhibitions 
Or vendor demontrations, most often Installing the hotspot of the 
year. and you probably hesitate to ask what might have 

happened to the last year's winner. Was it's full potential 

even ever really measured out? There they are again on the 

start line, full of energy, the revolutionary package in hands, 
magic test winner of the magazine ... only bought with somebody's 
money, usually employer's or customer's. Nice play with paid time. 
Some dim light in this roulette 1s brought by the notion 

that only seldom the process will lead as far as to the 
maintenance problems. Am 1 old-fashioned? 


There are a lot of good products and tools beside APL, and 

there really 1s no sense in trying or even letting to do 
everything with it - word processors, spread sheets, 

database managers. Present APL environments provide us 

decent facilities for integration as well as using sub ruotines 
written 1n compiled languages. The possibilities for co-operation 
will even increase when we are able to run our interpreters in 
windowed graphical environments, where we can build user interfaces 
by quidelines of generalizing common style and approach different 
applications by point & click in the same screen, use dynamic data 
exchange between applications and so on. Why shouldn't we take the 
best from everywhere, 1f only we do it with the careful judgement. 


Under pressure of trend products, let's not forget that is not 
& sin to have a long backround in something. especially in 

an evolutiorary environment like APL. The most APL users 

nowadays that 1 know are very good programmers, and with 

their skill and experience supported with tested tools or 

software generators they can definitely provide a cost effective 
solution and compete in many application areas with any other 
professional team that use non-APL development packages. 

Thanks to experience, the guality of the work seems better 

then earlier - no matter whether the question is about an 

end user taking APL as a problem solver or a professional application 
programmer. Perhaps, due to this, I think that the reputation and 
appreciation of APL is a bit better than before in organisations 
where APL is still used. 


I warmly wellcome all new writers to represent their ideas in our 
pages. At least English, Swedish and APL understood. Texts will be 
printed in "as is* format, so it's up to you to make it readable. 

I wish you all the best and bug-free year 1992. 
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Welcome to APL92, - welcome to St.Petersburg ! 


One, two, three... Copenhagen, Stanford, St.Petersburg, three important steps 
to the first truly global APL conference where APLers from all significant APL 
countries will meet. 


In Copenhagen, two Soviet APL pioneers, Andrei Kondrashev and Aleksei 
Miroshnikov presented their papers and met the western APL community. 
FinnAPL saw in this event a unigue opportunity to open windows, build 
bridges, create contacts between two APL worlds hitherto totally unknown to 
cach other. On a dinner given by FinnAPL during the APL90 conference the 
Soviet APLers were introduced to more than fifty APL VIPs from all over the 
world. They became enormously popular and created a network of contacts, the 
basis of future activities. At once, the future took a new shape in the minds of 
all these people, or at least in their imagination. It was a challenge of the 
future. 


In Soviet Union the people in and around their APL organization, SovAPI., 
saw with enthusiasm an opportunity to break out from their isolation. They 
decided that an international APL conference in their own country would be 
the real break through to bring the Soviet APL users into the world wide APL 
community. SovAPL people negotiated with other organizations, Academy of 
Sciences of the USSR, ACM, FinnAPL, just to mention a few, about their 
support and sponsorship, and were met positively. 


APL91 in Stanford was the publicity kick-off for APL92 in Leningrad. Nine 
Soviet participants, four of them presenting a paper, could fly to California 
with the help of massive sponsoring especially from America and from Finland. 
Finnair, the official carrier of APL92, offered four return tickets from Lenin- 
grad to California. John White, the president of ACM, offered his house in 
Palo Alto to accommodate several Russian visitors for a weck. 


In January 1992 the APL92 program committee had its meeting in St.Pet 
burg - the new old name of Leningrad - in the education center that wil 
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bc the venue of the conference in July 6 - 10. The committee selected 34 
Papers - out of 60 submissions - to be published in the proceedings and 
presented in the conference, There will be two streams of paper presentations. 
Each paper will be given a 40+20 minute time slot to allow easy pace of the 
presentation and enough time for discussion. In the audience we will have high 
percentage of people for whom English is the second or third language. The 
language of the presentations will be English, but bilingual helpers will be 
present during the discussion. Besides the presented papers there will bc a 
third stream of a variety of activities, workshops on several themes, panels, 
poster sessions, vendor forums etc. Exhibition of software and hardware 
products and softwarc exchange will also be found in the conference. 


The organizers have taken pains to offer a very rich social and cultural pro- 
gram, so the accompanying families and friends will not get bored in the lack of 
activity. The real problem is that St.Petersburg has so many attractions that one 
weck will be too short a timc to anything more than browsing a few of ‘them. It 
will be a good reason to extent the visit by another week or to come again 
another time. 


It is customary to issue a solemn program statement for cach APL conference, 
proclaiming the aims of the conference program. Certainly there will be one 
for APL92. A clever statement is onc that sets no specific, measurable objec- 
tives. This is not the "official" program statement, but I have set myself some 
objectives. 


My main objective of APL92 is to bring people together, to make them speak 
to each other, to let them find that those people that once were potential 
enemies are smart and nice people whom we have much to learn from. We 
have a tremendous advantage of having at least something in common: APL. 


My second, long range objective is to support APL growth in Russia. Here the 
question "are we the last dinosaurs" is not asked, here people think that APL is 
the language of the future. If this conference can strengthen the position of 
APL in the Commonwealth of Independent States - ex Soviet Union - it will 
hopefully create more optimism in the old APL countries, too. 


You, my dear reader, are maybe pondering why you should come-to St.Peters- 
burg, to invest money and your time, and what would be your objectives of this 
trip. It will be easy to set objectives, but please, be prepared to find afterwards 
that they were illusions. Instead, you will have experienced something that you 
did not dream of. What it is, I cannot tell, because the experience will be 
different to each of us. Tt has happened to all of us who went to Russia for the 
first time. APL92 will be different from any other APL conference in thc 
history. But if you come there with open eyes and open mind. you will return 
home saying: "It was not waste of my timc !". 


Implementation aspects of 
the computation of the Torelli mapping 


Juha Haataja 
Centre for Scientific Computing 
Espoo, Finland 


December 17, 1991 


Abstract 


"This article discusses some aspects of implementing the algorithm proposed by Mika 
Seppälä for computing the Torelli mapping of the real moduli space of real algebraic curves. 


1 Tools for developing numerical algorithms 


There are several programming languages and advanced application programs available for 
doing numerical and symbolic computation. Several of these systems were tried out while 
implementing the routines for the computation of the Torelli mapping. 

Systems used in the computations include the following: 


* APL2 programming language (on an IBM 3090 VF mainframe and an IBM RS/6000 
workstation), 


* MATLAB (on а Sun workstation and an Apple Macintosh), 
* IDL (Interactive Dato Language, on a Sun workstation), 


* the C programming language (standard C compiler on an IBM RS/6000 workstation, 
Application Compder on a Convex C220, and Опи C on a Sun workstation), and 


* Maple V symbol manipulation language (on а Convex C220). 


The APL2 implementation of the algorithm was developed by Heikki Apiola (Helsinki Uni- 
versity of Technology) and Juha Haataja (Centre for Scientific Computing). The basic devel- 
opment took place in the APL2 environment on an IBM 3090 mainframe and an IBM RS/6000 
workstation. 

It was found that the APL2 language allows very rapid prototyping of numerical algo- 
rithms, although a certain amount of programming skills are necessary. The array syntax of 
APL2 makes it possible to operate on much higher level than with traditional programming 
languages like FORTRAN or C. Being interactive and fast, the APL2 system makes development 
of algorithms relatively painless. Also, the APL2 concept of a “workspace” allows organizing a 
group of programs into a manageable collection. 

The APL2 programs were transferred between the workstation and mainframe versions 
using binary transfer files and the ftp network protocol. 

On the workstation version (1.0) a few errors were discovered in the early APL2 system— 
notably the inverse of a complex array couldn't be computed by the elementary “domino” 
function and the operation had to be programmed by hand. The discovered bugs were reported 
to IBM, and corrections were found. Despite of these few smal} problems, both versions of 
APL2 were quite robust and easy to use. 


2 Efficiency considerations 


‘There exist two APL2 versions of the program for computing the Torelli mapping —a recursive 
and an iterative implementation. 

‘The recursive version uses very little memory, but is slow due to a high number of function 
calls and relatively small number of useful calculations done at each step. Some optimization can 
be done, though —for example, the C version of the recursive program was optimized by using 
the Application Compiler on a Convex C220, which resulted in 50% speedup of the program 
(mainly due to inlining of the complex number handling routines). The program couldn't be 
vectorized because of the small array size used (2 by 2). 

The iterative program is very fast, and can utilize the vector processing and pipelining capa- 
bilities of high-end computers and workstations. On the other hand, the memory requirements 
of the iterative version grow exponentially, and calculating beyond word length 10 requires us- 
ing either special file-handling programs or computers with a very big main memory (at least 
tens of megabytes). So far, only an APL2 version of this program exists, 


3 Accuracy of computations 


The accuracy of computations is the second main consideration in addition to speed. Double- 
precision (64 bita) arithmetic seems to be enough at least in simple test cases; on the other 
hand, IDL as an implementation language was ruled out because of the insufficient. accuracy of 
single-precision (32 bits) complex numbers even in trivial test cases tried out. 

Some optimization of the algorithms to get more accurate results may be needed; the 
development continues in the mainframe APL2 environment. Another possibility would be to 
use symbol-manipulation programs (e.g. Maple) or extended-precision packages, but this is seen 
88 not the ideal solution. So far, the problems generated by finite-precision arithmetic are not 
too severe. 


4 Some results 


In the appendixes you find examples of usage of the APL2 programs, 
Timings indicate that the C version is about 40 times faster than the MATLAB version, 
and the APL2 recursive and iterative versiona are somewhere in betwoen (the iterative version 
is 2 — 10 times faster than the recursive version on an IBM 3090 VF mainframe). 
‘The cumulative error is of the order 10-!9 using double-precision arithmetic, although 
detailed analysis of the computing nocuracy remains to be done. 


5 Conclusions 


The APL2 language is a flexible tool in developing new numerical algorithms. The power of 
APL2 stems from the conciseness of expression and the completeness of the language. Some 
things are best done in other languages and by different methods, but the overall usability of 
APL2 is guite promising. 

Also, testing other numericsl computation systems by the implementation of the programs 
prototyped in the APL2 environment wasn't without it's rewards. Some new aspects of pro- 
gramming were discovered while programming the algorithms using a different set of tools (for 
example, the C language). Thus, using more than one programming tool can be seen as a 
means to check the way of thinking used. On the othe hand, the transfer of programs from one 
system to another is not always easy or even profitable. 

An interactive environment makes developing new algorithms а lot easier that compiled 
languages. On the other hand, the actual “production-run” implementation often demands 
using a traditional language and an optimizing compiler. For less demanding computations, an 
interpreted language (c.g. APL2) may be efficient enough. Also, optimization can greatly affect 
the speed of computations when one is using an interpreted language. 


Appendix— Some examples of using APL2 


Figure 1 shows the message generated when the RIEMANN workspace is loaded. Figure 2 
shows how the RIEMANN workspace can be used. The SETUP function is listed in figure 3. 
The iterative version of the program is called ITER, and the recursive program is called RIEMANN. 


RPL2 1.3.88 (ENGLISH) 
LICENSED PROGRAN HUMBER 5668-899 
VERSION 1, RELEASE 3 


CLERR US 
)LORO н1ЕПЕНН 
SRUED 1991-12-89 15.42.26 (GUT«2) 
Syntax for Iterative version Is (to level 2): 
PI P2 THETA 2 ITER R B 
Syntox for recursive version is (to level 2): 
РІ P2 THETR 2 RIENANN AB 
Try SETUP command for setting up values. 
DOIT M makes N Iterations of ITER program. 
DOITR H aukea К iterations of RIETRHH program. 
BENCHMARK M makes comparisons between program versions. 
Variable SAMPLES contelns useful expressions. 


Figure 1: Loading the RIEMANN workspace into the APL2 system. 


SETUP 
Pi P2 THETR 
78.5 9.994818 0.998882 
AB 
188! 999 891881 999 
999 1881 — "999 831901 


P1 P2 THETA 6 ITER A В 
“6.91576 8J73.14159 8J3. 14159 "6.91576 
Р! P2 THETA 6 RIEMANN A B 
“6.91576 8475.14159 8J3.14159 “6.91576 


Figure 2: Using the RIEMANN workspace. 


[a]? SETUP.3 р: 6 1991-88-22 10.21.48 
Сө] SETUP 

[1) — R2 2р188! 999 999 188! AA array 

I2] — 82 208489! 999 7999 QJIB8! а 8 array 
(3] Pie 8.5 m First point 

[4] — P2+498.5+581.5 а Second point 

[S] 19189991981 а Value for theta 


Figure 3: The SETUP function. 


Figure 4 shows the RIEMANN function, and figures 5 and 6 show the support routines ROMECA 
and CER. 


[n]? RIEHRHN.3 p: 11 1991-89-89 11 
Le WPRRAN RIENAHH GERLIST;DIO;| 
J ni 

] — (Pi P2 THI N)-PRRArI 


39 
; P3; P4; THI; TH2; H;PLIST; [LIST 


) (РЭ P4)+8JIxPI P2 

] (тн! TH2)e*TH) TH2+OJIxTHI 

] — PLISTe(PI P2 TH1)(P3 P4 THI(PI P2 TH2)(P3 P4 TH2) 
J PLIST ROREGR c2 2р1 8 8 ! 

1 — (11/8 

1 — GENLISTPGENLIST,U"GEMLIST 

[9] — ILISTeCUGENLIST), "<N 1 

[18] — Mesos /ILIST GENR"GENLIST 


Figure 4: The recursive version of the APL2 program. 


[n]? RONEGA.3 p: 3 1991-89-87 18.14.38 
[8] — WPARAN RONEGA ELEM;PI;P2;TH 

[1] (Pt P2 TH)-PARAN 

(23 — Bees/1- TH 77 CELER) Co <) (02,1) (01,1) 


Figure 5: Routine for calculating the terms of the sum. 


[a]? GENA. p: 9 1991-89-07 19.36.20 

[O] Шен СЕНА ELEN; IDX;N; 1; ILIST;GL 

01]  (IOX H Iein 

(2] — WePLIST ROMEGR-cELEN 

[3] —+(Ws1)/0 

(4) ILISTA CLLENGTH) #1 LENGTH [71+ IDX«LENGTH«2) /ALENGTHepGEHL IST 
[5] — 11.187+ (BeDET2"GENLISTILISTI)/(LIST 

[6] — GL*GEMLISTCILIST] 

{01 ILISTHICIST, "cC 1) 

[0] — Uelteoe/TLIST GENA"GL(+.x)"cELEN 


Figure 6: Function for generating news words for the group. 
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A set of APL2-functions and operators 
implementing divided differences and Newton's 


form of interpolation polynomial 


Heikki Apiola 
heikki.apiola@hut.fi 


Institute of Mathematics 
Helsinki University of Technology 
SF-02150 Espoo,Finland 


Abstract 
This article gives a review to the basic concepts needed in constructing 
the interpolation polynomial by the method of Newton and presents a set of 
APL2 - operators and functions for the implementation. In addition to being 
of direct practical use in problems dealing with polynomial interpolation this 
collection is useful in a numerical analysis class teaching various aspects of the 
algorithms leading to the solution of the interpolation problem. 
The workspace has been tested in IBM's APL2 /PC , APL2 /18м-к50000 
and DIGITAL EQUIPMENT'S VAX/VMS-APL. 


1 Introduction 


The problem of polynomial interpolation can be stated as follows: Given two vectors 
of data: 

"Current address: Department of Mathematics, University of Helsinki, Hallituskatu 15, SF-00100 
Helsinki 
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X = (201211 оола), Y = (ons sd) 


find a polynomial p, of degrec at most n that satisfies 


Pr) = yai 


an 


The fact that this problem always has a unique solution provided that the z;- 
points are distinct, follows directly from the fact that the Vandermonde matrix as- 
sociated to the X-vector is non-singular. Another way of proving it is the method 
of Lagrange multiplicrs. Both of these methods are also very easy to implement in 
APL. The Vandermonde-method can lead to numerical inaccuracies in larger prob- 
lems because of the ill-conditioned nature of the Vandermonde matrix. A typical 
APL-implementation of the Lagrange method uses 3-rank arrays which easily results 
in a WS-full-situation. 

The method of Newton is the most accurate and computationally efficient way to 
deal with the problem in practice. The APL2-implementation of this method turned 
out to be an enjoyable task. 


2 Divided differences 


To construct the Newton form of the interpolation polynomial one first builds the 
table of divided differences associated to the two given sequences (70, ту, га) and 
iro], flrs. Д): 

The table is coustructed recursively by taking the 0-order entries to be the f[z4]- 
numbers and geuerally by: 


"m 

Looking at the data geometrically this means the following: Draw the two diago- 
nals from the cniry to be calculated through its two neighboring entries to the left. If 
these lines terminate at f[z]] and f[z;] respectively, divide the difference of the two 
neighbouring entries by the corresponding difference x, — x, to get the desired entry. 
This 


s illustrated in Figure 1 below for (he construction of the entry f[r1,22,75.24]. 
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rti.) — 10x0.x1, 12, x31 

x2 1(22) 1(x1,22,x3] _ Y[30,x1,x2,x3, 24] 
2002,23] [x1 32, 23,24] 

x3 f[x3] f(x2,x3,24] 7 
203,4) 7 


Figure 1 


If we pick out the uppermost diagonal, ie. the top entry of each column, we 
will get the coeficients of the Newton form of the interpolation polynomial to be 
discussed next. 


3 Newton form of a polynomial 


The form 


Pn(Z) = ao + ai(z ~ co) + a(z — eo)(z — c1) +... + а„(т — co)(z — e) (x — ena) 


is known as the Newton form of the polynomial py. The numbers c; are called 
the "centers". 

A basic fact proved in any text-book of numerical analysis (c.f. eg. [2, pp. 
40-44]Jis that the interpolation problem 


palai) = f(z) 
is solved by the Newton polynomial 


Palt) = ao + ai(z — 20) + ат = zo)(z — 21) +... + anla — 20](x а) (2 аа), 


where the coefficients a; are the divided differences: a; = f[z, 


4 APL-implementation 


Let's now show how to turn these algorithms into APL-code. 


4.1 Implementing divided differences 


We shall obey the general principle for implementing a numerical algorithm to first 
define a function to implement one step of the iteration. The algorithm is then 
completed by applying a general iteration operator to the "step"-function. 

Let's have а look at two versions of iteration operators, ITER (c.f. also [L, p. 15]) 


VZ-(FUF ITER E) I 
Са) 1-0,1)/60) X 
Со] Z->(FV¥ DYAD)/X 
v 


TY2-(FUE CUMULITER M) I 
[J —1e08+1)/C r 
[2] 2-3(FUE DYAD)NX 

v 


VZeL (FUR DTAD)R 
U) FUER 
v 


The trick (due to Pirkka Peltola) is to define an auxiliary operator DYAD to "fool" 
the reduction (or scan) operator to admit an originally monadic function FUN as 
its operand. The CUMULITER-operator is despite its elegence not very efficient due 
to the inefficiency of the scan-operator. More efficient versions are included in our 
workspace and are possibly documented in Pirkka Peltola's article. 

Let's now define the step of the divided difference algorithm. 

Assume we are given the vectors 


X = (rosse) Y = oos Ya), Y! = is mass YH = ris Vaa) 


We think of these vectors as columns of the divided-difference table defined by 
the X-and Y-vectors. The step of the algorithm can then be iniplemented as follows: 
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YZ-DIVOSTEP XYY; L; X; LASTY 
ИРЕР 
00] Y 
Ü] — LASTYMCIHD)SKYY 
[а] zexvy.c(s 5 LASTO SL а X 
O 


The argument XYY is a nested vector of columns of the divided difference table 
constructed so far. Line [4] appends a new item that is formed exactly according to 
the geometric explanation given above. Here the function A is defined as follows: 


VOL OR 
Сај Ze(14R)-(-L)4R 
v 


‘The complete table of divided differences can now be implemented, making uso 
of tlic ITER-operator: 


VZex DIVDIFF Y;L 
С] Leiter 
[2] — Z-«(DIVDSTEP ITER L) X Y 
v 


To have a reasonably natura] display of the divided-difference table we can do 


COLMATR™ X DIVDIFF Y 


provided we have the function COLMATR in our workspace: 


V Z-COLMATR А 
(11 Z(2t(pa), 1 1)pA 
v 


The coefficients of the Newton interpolation polynomial are the first (top) entries 
of the divided difference table (excluding the x-column). Hence the following function 


is worth its name: 


VZ-I EEVTCOEFF Y 
[1] 251277 X DIVDIFF Y 
v 


4.2 Evaluating Newton polynomials 


1f we think of X as a scalar, the Newton polynomial with centers C and coefficients A 
can be very elegantly written in APL, simply by 


Аас 


We could do the usual outer product trick to generalize this to allow X to be 
a vector. Actually, we can do computationally better than this, making use of the 
base-value- (decode) function that uses the Hoerner evaluation scheme: 


VZeCC KEWIPOLY X: COEFF; C 
[1] (СОБЕР C)<CC 
Сә] —Ze(xo.-1,0)4 COEFF 

v 


Here the coefficients and centers have to be given in descending order. 
We are now ready to define a function thal uses the Newton polynomial method 


to solve the interpolation problem: 


n.n 
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VZeKY NPOLYINT T; COEFF 

[1] — COEFF-(12 XY) ЖЕЎТСОЕЕР 22 XY 

(2] 2+(@ COEFF (71130) KEWTPOLY T 
v 


То complete thc discussion of Newton interpolation, let us point out that if the x- 
data is equally spaced then it is enough to construct the table of ordinary differences 
instead of the divided ones. 

This is obtained directly by applying the CUMULITER-operator to the A1-function 
obtained from A by "freezing" the left argument to the value 1. Thus, if Y isa 
vector representing function values at egually spaced data, then the difference table 
is simply obtained by an expression of the form: 


COLMATR ^ (A1 CUMULITER ~1+pY) Ye1 4 10 20 


that produces the output 


4 6 4 
10 10 
20 


Actually this was one of our early examples that clearly demonstrated the po- 
tential of the ITER-operators. 
5 Examples 


Let's interpolate the log-function according to the values given at the vector X = 
(1, 1.5, 2,3, 3.5, 4) 


H11.5233.54 
vex 
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OPPs 
COLMATR" X DIVDIFF Y 
1 о 0.81093 -0.23557 0.06115 -0.014762 0.0032571 
1.5 0.40547 0.57536 0.11327 0.024245 *0.0049906 
2 0.69315 0.40547 70.064776 0.011769 
3 1.0986 0.3083 70.041239 
3.5 1.2528 0.26706 
а — 1.3863 


I EEVICOEFF Y 
0 0.81093 “0.23567 0.06115 "0.014702 0.0032571 
(X Y) KPOLYINT X 
0 0.40547 0.69315 1.0986 1.2528 1.3863 
т 
O 0.40547 0.69315 1.0986 1.2528 1.3863 


Tei 4 CHOP 100 

2=(z Y)RPOLYIFT T 

Г/12-е T n Kar-error 
0.0011758 


Taking a different "path" in the divided-diffcrence table is equivalent to rearranging 
the data points. Let's do a random permutation to demonstrate it. 


x 
11523354 
11+2(676] 
и 
3.65162143 
Yiee 11 
Xi FEVTCOEFF Yi 
1.2628 0.42365 70.10114 0.053769 70.011506 0.0032571 


(її v1)IPOLYTET X1 
1.2528 0.40547 0.69315 *1.56135"17 1.3863 1.0986 
E 
1.2828 0.40547 0.69315 O 1.3863 1.0986 
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Workshop on 
Symbolic and 
Numeric 

Computation 


by Juha Fagerholm, Scientic Software Manager, CSC 


A Workshop on Symbolic and Numeric Computation was 
held 30-31. May 1991 in cooperation with the Helsinki 
University Computing Centre and the Rolf Nevanlinna In- 
stitute. 


Wanted: combined tools 


The workshop was organized in order to introduce projects 
using a combination of tools from different computational do- 
mains: symbolic algebra. numerical and graphical software 
and matrix-vector languages. These different computational 
areas have been more or less separate having little in com- 
mon. As any researcher knows. the combination of results 
from the use of different tools is left to the user, and often re- 
quires considerable involvement in details that are not rele- 
vant to the topic of the work. Also, repetitive and redundant 
work is often needed: most users have 10 do the same conver- 
sions over and over again. 


To give the participants an opportunity to have experience in 
the use of the newly developed tools. many demonstrations 
and tutorials were given. 


The first invited speaker was James Davenport (University 
of Bath, UK). who discussed the reasons for the evolution of 
competitive techniques instead of complementary ones. To 
demonstrate how to overcome the difficulties. he presented 
IRENA. a system linking together REDUCE. a symbolic a 
bra program, and the NAG Fortran library. IRENA is а joint 
project by the University of Bath aud NAG The next speaker. 

rmo Hietarinta Univesity of Turku). discussed the use of 


REDUCE and the C peszrumn wage in visualization 
St amalgina forle Hasse Holmstrom (Rolf Nevanlinna 
institute showed hos le ase ESC. the Éicsronment lor Seien- 
Ui Companng, te see an optimal smoothing prolem in 


Tamnes ESC ea system combining APL 


NAG, IMSL and Macsyma. This system was later demon- 
strated by Heikki Apiola (Helsinki University of Technol- 
ogy) and Pirkka Peltola (Espoo-Vantaa Institute of Technol- 
ору). ESC was also applied to Riemann surfaces by Mika 
Seppälä (University of Helsinki). 


Ari Lehtonen (University of Jyväskylä) shared some experi- 
ences in visualization of surfaces with Mathematica and C. 
Victor. Kistlerov (Inst. for Information Transmission Prob- 
lems. USSR) presented FLAC. which is a functional language 
for computer algebra implemented on PC's. Beforc the dem- 
onstrations and tutorials Ken Rimey (University of Helsinki) 
discussed the possibilities of highly interactive computer alge: 
bra and visual editors in mathematics. 


The participants attended a dinner at a restaurant in downtown 
Helsinki. which gave the possibility to make social contacts 
with each other. 


Matrix languages and applications 


The second day began with a presentation by Norman Thom- 
son (IBM UK Laboratories) of the APL? language. the APL 
statistical library (ASL), and из possibilities. Another matrix 
language, Matlab was discussed in the subsequent presenta. 
tion by Heikki Haario (University ot Helsinki). He described 
the outcome of tinking Matlab and Fortran subroutine lı 
Draries. NAG and IMSL. 


Marc Gaetano and Nurman Kajler (INRIA, France) conii 
ued the discussion started on the first day on graphical user 
interfaces tor computer atecbra. They demionsteted the need 
Tora modular and open architecture. 


The base thee <d wah stasies 
First, Alexei Serebroxsky (ist, lor Intoimiaton Trains 
Polite. USSR? discussed some topics en aa hast canis 
ESC as the problem хаи tof, Esko Valke 


ef азу talked айма Ine alc wal Ma. 
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syma, and lastly, Eero Korpelainen (University of Joensuu) The Proceedings can be ordered from: 


presented some results using APL and its graphics capabilities 
for stochastic Runge-Kutta methods. 
University of Helsinki 


Exhibitors and proceedings Computing Centre/Eeva Malinen 


Teollisuuskatu 23 
SF-00510 Helsinki 
Finland 

tel: 90-708 4196 


Several computer software vendors were present at the exhibi- 
tion in the entrance hall of the Helsinki University Computer 
Center. The programs demonstrated included Maple, Mathe- 
matica, Matlab and Macsyma. 


At least some 60 participants followed the presentations. But, 
in fact the workshop received a lot more interest; the organi. At a price of 70 Fmk 


теге got messages around the world from people imerested in (+ postage if ordered abroad). 


the topic. The proceedings of the workshop will be available 
ater in the report series of the Helsinki University Computer 
mue. 
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PC-ESC and code generation .... 
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Interfacing MATLAB with external software. 
Norbert Kajler 
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Functional Programming in APL2 and Other Topics .. 
Norman Thomson 
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Kimmo Kekäläinen 
Finnish National Board of Forestry 


POINTMENU - free style interface for pointing information 
in APL«PLUS 


I made a little sample program to study how a flexible menu 
function can be implemented in quite light manner with APL+PLUS. It 
allows end user to point the information on screen alternatively 

by mouse, hot key strokes or by moving around with cursor keys or tab. 
Let's have 1% as a small practise in the advent of the window based 
interpreters to come, which anyway will demand us to revise our 
programming habits from menu driven hierarchical approach to 
associative direction. 


The patch ts simple. You just create an application panel by 
program with OWPUTs or create it by any tool or editor you like and 
gather the relevant areas in wanted order and decide which key will 
be relevant for each area as a hot key. Then give those variables 
as arguments for POINTMENU and the result will be index 

of the area chosen by user. The role of area may be what ever, 

icon to start a process or some sub action, a button toggle, 
Scrollable menu - all this is up to the implementor, of course. 

All that POINTMENU does ís to provide a free style associative 
interface to approach information layed out on panel. 


If you don't have need for hot keys, simply ignore them in the argument. 
If your version of APL*PLUS 1s not supporting mouse or it's not activated 
or attached to your micro, POINTMENU will never branch to label 

where mouse activities are questioned. If you think mouse and hot keys 
are enough and feel that there 15 no sense of allowing user to 

tabulate on screen. you can make POINTMENU a bit lighter by stripping off 
everything concerning OWIN & OWKEY and simply use OINKEY to 

decide whether key pressed was Esc. mouse click or significant hot key. 
Only you will have to poke OINKEY to make it give wkey code and not 
character as result (1 ОРОКЕ 255). 


The coupie of functions needed are listed below and as well a small demo 
program using this technic. Function DEFAULTWKEYS you will find 
for example in WINTUTOR workspace coming with the system. 
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Related functions: 


SAKKE KAA Aa A nana nn aa e A DEMOPOINTeeveassaskusensacaneneteukAnasensnano 


Z«DEMOPOINT, AREA; BOX; FLD; KEYS; OSC, POS; POKE 

*** A simple demo run using POINTMENU ++« 

Locate info boxes, ‘icons" etc (shape 2-dim txt mtx) 
where you Iike on the screen and build the 
argument for POINTMENU on the way 

or make the panel with editor or design tool 

and create the mtx pointing the relevant areas 


OSC+OWGET 3 ¢ OTCFF ¢ OWPUT 78 © AREA- 5 4 n 
BOX+4 FRAMEBOX ' ',1(1]'Help in case ... ', £0 ко. 
POS- 2 10 ,pBOX 6 AREA[1;]+POS 6 POS OWPUT BOX. 
BOX=4 FRAMEBOX ' Some action ' 

РОБЕ 2 40 . BOX 6 AREA[2:]+POS 0 POS ПИРОТ BOX 
BOX-4 FRAMEBOX ' Even more action 

POS- 9 10 ,pBOX © AREA(3;1+POS 6 POS DWPUT BOX 
BOX+4 FRAMEBOX ' '.[11* Outrageous action ', 10.11' ' 
POS- 9 40 ,pBOX ¢ AREALA; J-POS ¢ POS ПИРОТ BOX 
BOX-4 FRAMEBOX ' Had enough ',[0.11' Rye bye ... ' 
POS+ 19 50, pBOX ¢ AREAIS;J«-POS © POS ПИРОТ BOX 
KEYS+"1+0AVL'HSEOB' ó FLD-1 


ABR :POKE+1 I DPOKE 118 166 a TXT & CAPS on 

FLD+Z+CFLD, KEYS)POINTMENU AREA 

POKE+POKE ПРОКЕ 118 166 ¢ +(Ze0,5)pAEND 

^ Normally would branch according to the choice 

24 0 1 80 UWPUT 80t'Your choice was ',#FLD a dummy action 
0 0 pOINKEY ¢ -ABP а looping back to point unless Esc or 5 


222252 


AEND:UYPUT OSC 


KYYTIIN PRAMEBOXesHntanoaeassanazabaadazesassustAkuAuA 


Z«N FRAMEBOX M,DIO;R;X1:X2,I 
AN "1. 2, 3, or 4 => thickening frame for char mtx M 

а Or char scalar with what to frame mtx M 

a result char M, (0Z)=2+0M 

sCO*0NC 'N')/'N-1' a default single frame 

DIO-1 6 Ne''gN 9 Me("2t 1 1 ,pM)pM 0 Re2«-110M 
+(N=14)/R1,R2,R3,R4 0 Ne''gsN a 1f not 1...4 make sure chr scalar 
M-N,M.N Ф Z. 11M, [LIN $ +0 
R1:M-OAVI180 , M, DAVI1801 

X1-0AV (2191, C1+CCR- 2)gDAV(1971)),UAV(192) 

X2«0AV (1931 , I, QAV [2181 

Z+X1, (11M, (11X2 ç 40 

В2:И-ПАУ (1873 , M, DAV (1871 

Xt1*0AVt2021, CIeCCR- 22 0DAV [2061 )), DAV(1881 

Х2-0АУ (2011,1, OAV [189] 

ZeX1, (12M, (12X2 ¢ +0 

R3:M-DAV 12221, M, DAV [2237 

2-0АУ (2211, (17М, (1)0AVI224] 4 +0 

В4,М<ПАУ (2201, М, DAV 12201 

Z«üAV (2201, (11M, [13 DAV [2201 


POINTMENU«««saesecnnnasaaessnsatenssacsadana 


XQ: alo 
.4), num mtx 


Z«XEYS POINTMENU AREA;ATTRS,F:I:0KS; PAR. 


a AREA = window locations in interest © 

A KEYS(1] = first field for DWIN (def 1) num vec 

я 1sKEYS = hot keys (as WKEY-code) for corresponding 

^ rows 1n AREA (default none? 

я Zearea chosen or 20го 1f Esc pressed num scalar 

a Uses DEFAULTWKEYS MOUSEVINLOC 

^ store old keys use defaults (copy from sys ws, 


OKS-OWKEY(1519)-010+1 9 DEFAULTWKEYS a version dependant) 
ATTRS-112 27 30 a Replace this by general attribute framework 

a if you are using such in your user interface tools 
Z(0fUNC 'KEYS'OoAKEYS ¢ KEYS-1 R set default 1f missing 
AKEYS: KEYS+, KEYS ¢ PAR+11KEYS ¢ KEYS-11KEYS 
a exit win 1f hot,enter,esc or lft mouse (1,2) 
0 0 p-1 OWKEY KEYS, 13 438 308 314 
a create right DWIN argument 
FeAREA,O 9 F+F,1 9 F-F,ATTRS(1) 9 F-F,ATTRS(2] 


A exit key exit field 
AQUE:XQ-PAR IWIN F o Q+XQ(2] 0 PAR-XQIS] 

aif enter or esc — 1f mouse pressed 

*(13 438 =G)/A0UT,AESC ¢ «(Qe 308 314)pAMSE 

^ if not defined ` if not belong ^ 1f was job is done 
C(O-pKEYS)oAQUE ¢ -(-QeKEYS)pAQUE ¢ ZeKEYSiQ $ +AEND 


40UT:Z+PAR ¢ +4END а choice done by enter 


AMSE:m mouse activity 
Z-MOUSEWINLOC^iAREA а 1f PLUS II 

^ Not really heavy looping row by row in case of PLUS/PC 
я in case you don't want to implement a matrix approach 
ZeZ/veZ € *(0-02)paQUE 6«AEND 


4Е5С:2<0 a quit by escape 


@ restore old keys result as a scalar 
AEND:OKS+OXS OWKEY(1519)-1 ¢ Z+''pZ 6 +(Z=0)60 
AREA(Z,) OWPUT ATIRS {31 я light the area chosen 


HUKKAS KKKA на AAA заа ва eMOUSEVINLOCeansenoanenesauusenedAneuAs bo s4kad 


Z-MOUSEVINLOC A; DIO 
A Whether mouse last clicked was on screen area А, Z-1=Y, О-Н 
DIO«0 ¢ Z*OMOUSECS1€+AT01+1A[2] © ZeZAUMOUSE [61 e*ACT1«1ÀI[31 
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APL APPLICATIONS IN FINANCIAL AREA IN FINLAND 


Arto Juvonen 
Triff-Data Oy 


1. Financial applications 


In this paper the term "financial" must be understood 
very loosely. I am to discuss a non-comprehensive set. 
of APL applications used in banks, insurance companies 
and other companies, The applications discussed here 
cannot very easily be classified under one heading. 


2. Numerical Corporate Analysis 


The Finnish companies must close their accounts once a 
year, typically at the end of December. At that time a 
set of standard financial statements 1s worked out 
according to the rules given by various laws. These 
financial statements, containing a profit and loss 
Statement, a balance sheet and some other statements, 
describe the financial state of the company at that 
particular time. 


The financial statements, with some corrections, can be 
used as a basis for numerical corporate analysis. The 
guidelines for this analysis is given in Finland by the 
Committee for Corporate Analysis containing 28 members 
(banks, insurance companies and other organizations). 


Numerical corporate analysis produces some key ratios, 
that describe in & concise manner the state of various 
aspects of the company's economy. Profitability of the 
company can be measured e.g. with the ratio 'return on 
invested capital'. Financial structure can be measured 
e.g. with the ratio 'shareholders' equity/debt*equity" 


Corporate analysis is useful in many ways. Banks use it 
when considering giving loans to a company, as to 
analyze e.g. the need for securities or the level of 
the interest rate. Banks and organizations having 
access to the financial statements of a large number of 
companies in same industrial branch, e.g. metal 
industry, can do an analysis for the whole branch. Also 
here, as in single corporate analysis, if the financial 
statements of many consequtive years can be used, we 
can see a trend. The comparition of figures of a single 
company with the corresponding branch can be very 
useful. 


In Finland, there are at least four different APL based 
systems for corporate analysis. One micro computer 
Package named Trennus is marketed commercially, and is 
used by hundreds of organizations, e.g. by the Union 
Bank of Finland and by many saving banks. Annually over 
15000 corporate analyses are performed wilh this model. 
Postbank of Finland has its own mainframe system. The 
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Central Association of Metal Industry has a micro 
application suited for its needs. A weekly business 
magazine Talouselämä calculates its analysis with 
another micro application. 


The typical parts of a corporate analysis application 

are: 

- input of financial statement data (about 150 
figures) 

- analysis calculation model (about 200 lines) 

7 input and calculation of forecasted data for the 
future 

- an inverted database of analyzed data for selection 
and reports 

- a facility for calculating the median figures for 
various lines of business 

- graphical representation of figures 

- handling of administrative routines 

- system maintenance 


What makes APL a good facility to program such an 
application. APL is of course capable of handling 
easily the computational and data analysis needs. It 
also has a sufficient environment for data file 
management and user interface. The flexibility of APL 
makes it possible to include many features that make 
the product very nice for the user. These capabilites 
combined with the ease of programming make the 
environment suitable for tackling such a national 
analysis problem, keeping in mind, that the resources 
are limited. 


3. A Comprehensive Financial Analysis Model, IKAROS 


The "Ikaros" analysis system has been custom designed 
and made for Outokumpu mining company to help in 
financial planning and analysis. 


The system is designed to do profitability calculations 
of common replacement, rationalization and expansion 
investments. Beside this general model, it also 
contains a mine model, which allows the system to be 
used for analysis of strategic investments of the order 
of a plant or a mine. 


The data is input in considerable detail. The project 
can be divided in "products". For each product the 
typical annual figures for production, sales etc. are 
input. The financing of the project is input for the 
whole. For mines, the technical data, like metal 
content of concentrates, is entered. 


The computation can be divided into following stages. 
Profitability of the project is analyzed mainly with 
the internal rate of return and the net present value 
of cash flow. An essential part of the analysis is the 
use of sensitivity and risk analysis. 


Financial analysis takes financing (loans, equity 
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capital), taxes and inflation into consideration and 
produces the financing calcülation and internal rate of 
return for equity capital. Also the normal income 
statement and balance sheet can be calculated. 


Someone may wonder, why to use Ikaros instead of making 
calculations with Lotus or some other spreadsheet 
Program. However, in Outokumpu Ikaros is in a way 
Standard. When the decision maker reads an Ikaros 
output sheet, he knows, how the figures have been 
calculated. With Lotus, the analyzer has often made hís 
own rules for calculation, which may be in some way 
inconsistant. On the other hand, the model, written in 
APL, still is easily modifiable and extendable. Some 
difficult cases may be impossible to solve with Lotus, 
whereas with APL the limíts are set much higher. 


Ikaros ran earlier ín the mainframe but now runs also 
in the PC. It has been successfully used in many large 
projects all over the world. The product is also 
commercially available. 


4. Applications in Insurance Companies 


The two largest Finnish {nsurance companies, Pohjola 
and Sampo, use APL. A typical user could be an actuary 
that has APL in his PC. Mathematical insurance 
calculations are usually very complicated and it is 
very natural, that the expert should program the models 
himself. APL is a superb language for that purpose. 


In Pohjola also many database applications are handled 
with APL using an application development facility 
LOTHAR. The number of records in such a database can 
run up to 100000. The data is stored in a relational 
manner in inverted form allowing easy analysis and 
efficient handling. 


As an example I'11 take the security loan insurance 
application. There are about 12 different screens of 
inputing data with about 200 uníque data fields. The 
data is hierarchical in many ways. E.g. one company may 
have many insurances. Also one company may have 
subsidiaries in many levels. The calculations are very 
complicated. With APL and the LOTHAR development 
facility the application could be programmed in a short 
time and is maintainable. 


5. Other Financial Applications 


APL has been used long in the Finnish Paper Mills 
Association - Finnpap. Finnpap handles much of the 
selling of Finnish paper. It takes loans from foreign 
banks to finance the operations. The loans are taken in 
many foreign currencies. 


Finnpap has many various applications in financial 
area. The loan database is used to produce a wide range 
of reports. With data retrieved from other inhouse 
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systems the financial position in each currency is 
calculated daily. 


One peculiar application is the handling of telex 
communication with the banks abroad. Each bank has a 
secret code for the telex. The code is based on various 
table look-ups and calculations and is unique for each 
bank. This made it a typical APL application. 


In Finnpap APL was earlier used in many areas. The lack 
Of APL skill availability was considered a threat by 
the data processing manager and many applications have 
been coded in other languages. 


6. Conclusions 


Like in many other countries APL has been successfully 
used in financial area. Its mathematical and array 
handling characteristics make it a suitable tool for 
financial computation and analysis. Its user interface 
facilities can be used to make the resulting software 
also appealing to the user. 
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TOOLS FOR ENHANCED PRODUCTIVITY AND PORTABILITY 


Arto Juvonen 
Independent Consultant 


+/A is easy in APL, and it makes APL a powerful language. But 
after the first thrill a novice APL user, who tries to output the 
result on his laser printer will probably boot his PC and return 
to LOTUS. 


Or did you ever want to migrate an application from one 
environment to another, say from APL2 in mainframe to 
APL*PLUS/PC. It takes a lot of time to make the migrated 
application work functionally in the same way as it worked 
before. What a waste of money. Before this excercise you thought 
that APL software is portable. 


Nowadays APL must compete very hard to become selected. In many 
Cases this means, that the APL environment for software 
development must be productive and the end product portable. This 
is accomplished by using a set of tools that harmonize the wide 
range of environments and increase productivity. 


An application can be devided in two parts: the core containing 
the logic and an interface to the user and the database. In 
various APL dialects the core can be programmed quite portable by 
following a set of rules. Making also the rest the application 
portable is very difficult. I use the following tools to overcome 
the environmental obstacles: 


The database tool is called AFILE, a random access APL component 
file. It works in APL*PLUS/PC, APL*PLUS II, IBM APL2/PC, IBM 
APL2/mainframe, VAX APL, APL68000,... Tools for screen handling, 
text printing and graphics also work in various environments. For 
example graphics in IBM environments is handled by GRAPHPAK and 
in APL*PLUS/PC or II environments by a similar package for either 
G-style or VDI graphics. 


Once the environmental differenced have been removed, it is easy 
to build other high level packages that also become portabie. 
PAGEMOD is a handy tool for tabular text or numeric data input. 
LOTHAR is a package for application development, when the 
underlying database is a set of hierarchically linked relations. 
APLDOC is a package for documenting your application. 


For more information, write to: 


Arto Juvonen Oy 
PL 139, 02101 ESPOO, Finland 


Tel 4358-0-424025 
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Graphics and APL2: alternative approaches 
Tauno Ylinen 


Introduction 


The orderly mathematical stringency of APL and the messy 
world of graphics are not easily reconciled. As far as I 
know, no one has tried to introduce graphics primitives 
in the APL language itself; the quadG-functions of the 
STSC APL*PLUS/PC come perhaps nearest and may have 
deterred others and even STSC itself from pursuing 
further.1) Happily so: APL is not polluted with dozens 
(or hundreds?) of additional reserved words (or 
symbols). In other words: APL is better to remain Greek, 
not to become Chinese! 


But nowadays even APLists need graphics: what are the 
real alternatives? 


Graphics ages 


To start from the far end of the range of alternatives: 
keep graphics separated from APL. In practice, this means 
transferring the results of your APL application to an 
outside (DOS) file in a form required by your graphics 
software. If the APL application end the graphics program 
Can coexist, the overall solution may be rather flexible. 


A nice example is the use of graphics in KESSU III, where 
the hard work is done with 32-bit APL2/PC and the 
graphics with Graph-in-the-Box. 2) The procedure is very 
simple: Graph-in-the-Box is first loaded memory-resident; 
then APL2 is loaded and the required simulations run. At 
the end of the simulation round, an APL2 program is run, 
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which prepares input files for Graph-in-the-Box. This is 
essentially a batch run, that takes a couple of seconds. 
Then Graph-in-the-Box is called with a hotkey and the 
graphics show may begin. Pressing the hotkey again 
releases Graph-in-the-Box and the work may be continued 
in APL2. Most graphics packages can be used in a similar 
way, but few are so slim that there is enough room for 
graphics and APL in conventional PC memory, and the 
process is far clumsier than with Graph-in-the-Box. 


A C graphics package 


A very similar approach has been prepared by the present 
author. It is a 72 kb package written in Turbo C++ that 
accepts as input a file consisting of a list of names of 
graphics data files. These data files and the name iist 
file are ordinary text files that may prepared with an 
ordinary text editor or by another application. So, the 
data may be prepared with an APL application and the 
graphics package called in the midst of an APL session. 
After the show, the control is returned to APL and the 
audience does not realize that there was a visit outside 
APL. The package has an APL ancestor, APLGRAPH, a 
presentation graphics package written in APL and 
Presented at APL85. APLGRAPH was designed with an eye for 
HP plotters, and its structures were influenced by the 
command logic of HPGL. 3) 


The APL ancestry of the present C package may be seen in 
its modular structure of graph functions, in the 
automation of its world window and axis scales, ticks and 
labels determination as well as its automation of basic 
transformations, such as percentage changes, indices, 
percentage distributions and cumulative tables. It was an 
interesting exercise to take pieces of several years old 
APL code, to streamline them to the bare essentials 
(getting rid of all unnecessary quirks belonging to the 
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APLGRAPH concept), to restructure them to new building 
blocks and to rewrite the whole in C. Although this 
process of thinking in APL and transforming the result in 
C was easy and straightforward, it may have partly 
depended on the similarities of graphícs functions of 
APLGRAPH and Borland Graphics Interface. Nevertheless, 
the advantages of thinking in APL and writing the final 
product in C should be tested in other cases. After all, 
APL was originally conceived as a tool of thought, the 
language was developed later. 


On top of this basement of graphics building blocks, a 
rather long main function was written, consisting of a 
command line interface and a couple of major switch 
structures, one for the selection of data files and the 
other for the selection of data transformation and graph 
types (line graphs, grouped or stacked columns, surface 
charts, pies and composite graphs). Some necessary 
Pieces, such as an on-line help system and functions for 
reading data files, were added. The user drives the 
System from the keyboard, where function keys have been 
assigned such function as showing helps, showing data 
file end graph/transformation type lists, toggling 
between colour and black-and-white graphs as well as 
between different scale linings. The character keys are 
used to select data files and graph or transformation 
types. A couple of function keys have been reserved for 
copying the graphs from the screen to file. One of them 
files black-and-white graphs in a form suitable for 
printing them on Canon LBP-8 II/III lasers or HP Laserjet 
or Deskjet printers. The other is reserved for copying a 
colour graph as a GIF (or PCX) file to be viewed, 
manipulated and printed with e.g. Graphics Workshop. 


Approaching the C package from APLZ 


This was a lengthy description of a C package in a 
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supposedly APL paper. The reason are its other versions. 
Parallelly with the development of the pure C version I 
have worked on a functionally similar version, which is 
called from a 16-bit APL2/PC function through an AP2 
interface. In this version, we have a direct data 
interchange in APL2 internal form between APL2 and its C 
slave. The main functional advantages are savings of some 
kilobytes of active workspace and disk space as well as 
time savings of some milliseconds in the data 
interchange. 


The technical problems of writing this package using BGI 
and AP2 seem quite substantial. AP2 does not support 
program modules that exceed 64 k. On the other hand, BGI 
is packed in three major chunks of interweaved data and 
code. The structure of Turbo floating point emulation 
library is similar. Together they grab almost 40 k of 
available 64 k, leaving very little room for user-written 
code. So the alternatives are a down-crippled version, 
writing a substitute for BGI or new ideas to circumvent 
the AP2 restrictions. 


AP207 as a tool 


The next logical step in iine are auxiliary processors 
for graphics for cases where there is a need to fully 
command the graphics from APL, not only to select graph 
types and send data. So far, there has been a lack of 
such devices. The best tools on PC's have thus far been 
STSC's CGM-interface and IBM's VDI-interface, which 
produce great graphics but are rather un-APLish with 
their complex and detailed command structures. So, there 
has been a definite need for a real APL graphics tool. 
Fortunately, IBM har already done it: the long-awaited 
next version of APL2/PC includes AP207, that has almost 
exactly the capabilities I needed when designing the 
above described presentation graphics tools. 4) 


AP207 is 3 very pleasant acquaintance in both (i.e. APL2 
and graphics) worlds. From the APL point of view it is an 
auxiliary processor, and as such gives access to graphics 
withcut polluting the language. It interfaces APL2 and 
graphics in the most APLish way I have ever seen: Its 
exchange of commanás and data takes place in the form of 
enclosed vectors of length two, where the first element 
is a command word or a return code and the second element 
is either input or output data or null. If input is 
graphics command, they may be stacked in one command, 
and the answer then has an overall return code for the 
whole stack as its first element. 


The commands of AP207 are roughly comparable to those 
used in other graphics command languages or subroutine 
Packages. It has been most interesting to Compare them 
with the Borland Graphics Interface used by Turbo C and 
Turbo Pascal. 5) The strengths of AP207 in this 
comparison are a better supply of graphícal character 
sets and default linetypes and filltypes, a built-in 
mouse support, a more array oriented input of data and 
somewhat clearer syntax with a smaller number of 
commands. Its weakness compared with BGI is a more 
limited access to manipulation of the system itself; the 
internals of BGI are documented in such a way that the 
addition of e.g. new graphics screen or printer drivers 
is possible. Perhaps IBM will remove this weakness with a 
release of ínterfacing rules of device drivers. The 
Common weakness of both is the scarcity of device 
drivers: Super VGA screens and common types of laser 
printers are not supported. The printers are not a major 
problem: it is not difficult to write an assembler 
routine interfacing to AP2 to grab the screen, attach 
control strings and file ít for later use, and hide the 
routine behind a function key. 


To implement my package using AP207 I only needed to go 
back to my APL thinking and instead of rewriting these 
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pieces in C, I only had to adapt them to the formal 
requirements of commands and data of AP207 (and of course 
rewrite in APL2 those control pieces originally written 
in C!). The results on screen are astonishingly similar, 
but the run times are somewhat slower due to 
interpretation. 


Concius. 


Why this double (or triple?) exercise in graphics? The 
main reason is surely "l'amour pour l'art", but there are 
Other reasons, at least as afterthouhts. First, there 
Seems to be an apparent interest for a general 
lightweight graphics tool, in a time when every 
respectable program vendor struggles to enhance his/her 
product out of the limits of your computer. Second, it is 
useful to gaín some experience in migrating an APL 
application to C (and vice versa), and to compare the 
both worlds - APL and C - in practice. Third, exercising 
now and then one's basic skills on computer is useful if 
one has to evaluate the usefulness, price and quality of 
market offerings. 


Now, what were the real alternatives? If straightforward 
Visualisation is the aim, the easiest way is to send data 
from APL to a coexisting lightweight graphics tool an use 
it for the show, return back to APL, and few detect your 
Cheat. If very elaborate presentation graphics is needed, 
it may be best to output data in ASCII files, move them 
to Harvard Graphics (or some other tool of same quality) 
and put a lot of work on the quirks of graphics there. If 
your aim is specialized beyond ordinary presentation 
graphics in the sense of either contents or techniques, 
then you should study AP207, which allows you to do all 
the tricks that are possible with BGI and other graphics 
supports outside APL, and auch easier. Very easy it is 
not: graphics is a world of íts own with 2 D and 3 D 
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transformations at one end and pixel level detail at the 
other enä of the effort scale. But it is worthwhile for 


visualisation of complex results - and it is fun. 
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1. Introduction 


In spite of APL's attractivity in mathematical work, there are 
some obstacles in its use. The most obvious difficulties are 


7 the differencies between the ‘common mathematical notation’ 
(CMN) and APL's way to evaluate a mathematical expression 


- the lack of complex arithmetic in (some) APL interpreters. 


Below we develop tools to remedy these flaws. 


2. Parsing CMN into APL 


The first step towards CMN is to define functions with usual 
mathematical names (e.g. SIN , ACOS , IN etc.) to be used 
instead of the corresponding APL primitive functions ( 10 
and ^20 and ә), The problem concerning different order of 
evaluation of a given expression still remains, and we have to 
write an expression parser. 


It is quite easy to parse an expression given in CMN syntax 
into the correspondig expression in APL syntax. A partial 
solution is given in [2] in connection with the comparision 
of LISP and APL2. 


The order of evaluations in CMN syntax is (starting from the 
strongest operator) 


expression given in parentheses () 


function (e.g. sin(x) - ve always use parentheses 
around the argument of the function) 


power (^) 
wultiplication (*) and division (7) 


addition (+) and subtraction (-) 
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and operations at the same level are evaluated from left to 
right (with the exception of repeateä powers which are eval- 
uated starting from the rightmost operator) while in APL the 
order of execution is from right to left. 


The function parsing an expression from CMN to APL syntax is 
called CMN TO APL. Thus, for example, 


CMN TO APL'SIN(X42)+24X+(X+1)/(XA2+1)' 
gives 
(SIN X42)+(2xX)+(X+1)+(X*2)+1 


(we could, of course, replace SIN by the corresponding APL 
primitive 10 if we would like to get ‘pure APL’). 


Function CMN TO APL calls functions TREE OF, PARSECMN, and 
APLCHARS. 


First the function TREE OP forms the ‘tree’ giving the order 
of execution. It gives numerical values to each of the 
operators above (also left parenthesis and even comma are 
operators here), and the least positive number given in this 
process corresponds to the weakest operator. 


The real work is done by the function PARSECMN (the function 
APLCHARS only replaces ^ , * , and / by the corresponding 
APL characters). 


Having calculated the tree giving the order of execution, we 
we can very easily implement the rest using recursion: we parse 
the expression on the left of the weakest operator - this is 
the left argument of the corresponding APL expression and must 
be parenthesized, add the operator, and parse everything on 
the right of the operator (see the listing of the function 
PARSECMN - lines [14]-[16] and [23]). The only problem of this 
method is that to avoid unnecessary parentheses, we have to 
start from the leftmost + and * and ^ , and from the 


rightmost - and / . To handle this properly, we added the 
row [7j into the function PARSECMN (note that - and / 
get odd numerical values). Also, if the operator is the left 


parenthesis, we have to modify the general method (cf. lines 
[18)-(21]). 


v ZeCMN TO APL EXPR;TREEVAL 
[1] a+ EXAMPLE: 
[2] ar СММ TO APL '-SIN(A*XA2)-EXP(-X^2) ^ 
[3] a GIVES THE EXPRESSION IN APL SYNTAX 
4] — EXPR-(' 7#EXPR) /EXPR 
[S]  TREEVAL-TREE OF EXPR 

6)  Z-TREEVAL PARSECMN EXPR 

7] — Z-APLCHARS Z 

v 


V ZeTREE OF EXPR;LRPAR;OPS;TMP 
[1] R* FORMS А ‘TREE’ FROM A CMN-EXPRESSION 
[2] 2, EXPR 
[3] —+(0=110e2)/0 
[4] — LRPAReZe.-'()^ 
[5]  Z-*/((eLRPAR)e 10 -10)xLRPAR 
[6] — £(0**t/Z)/'''UNBALANCED PARENTHESES/' © 92607 
[7] — LRPAR+1Z 
[8]  *(0**/O»LRPAR)/'''ERROR IN PARENTHESES'' o 70, 
[9] — OPS+(,EXPR)0.="n/4-+," 
[10] OPSc-t/((eOPS)e 6 5 4 3 2 0.5) xOPS 
[11] *(OX«/(7liTMP)XlLTMP-1-OPS)/'''^ / * + - MUST BE 
SEPARATED BY NUMBER, VARIABLE, OR PARENTHESES '^ © »Ze0' 
[12] 2+(0<0PS+2)x+/[1]LRPAR, [0.5]OPS 
v 


V Z+TREEVAL PARSECMN EXPR;OP;IND;LA;RA;TREEL;TREER 
[1] яж PARSE CHN- EXPRESSION INTO APL 
[2] 2+EXPR 
(3]  »(0-110e,2)/0 
[4] Zet/(TREEVAL>O) /TREEVAL 
[5] —2((2=0) v2>9.999999999995999E304) /'Z-EXPR о +0’ 
[6] — IND-TREEVALiZ 
[7] #(1=212) / "IND+1+(PEXPR) - (OTREEVAL) LZ" 
(8] — LA€(IND-1) 1EXPR 
[9] — TREEL-(IND-1)tTREEVAL 
[10] +(0=101Z)/LPAR 
[11] OP+EXPR[IND] 
[12] RA-INDLEXPR 
[13] TREER«INDITREEVAL 
[14] »((12p,LA)v(o,LA) <L/LAL! (^/*-4') /OUT 
[15] LA TREEL PARSECMN LA 
[16] £(('(*1TtLA)v') FITLA) / LAc' ^ (* ! LA, 7?) 177 
f17] эоот 
[18] LPAR: 
[19] OP-(IND»1)p' * 
[20] RACINDi-11EXPR 
[21] TREER+IND!-1/TREEVAL 
[22] OUT: 
[23] 2+LA,OP,TREER PARSECMN RA 
v 


V Z+eAPLCHARS EXPR 
(1) як EXAMPLE: 
[2] a APLCHARS om A*XA2) -EXP cxt 
[3] яж REPLACES + ^ BY x + 
[4] | ZeEXPR 
[5] *(0-110e,2)/0 
*')/tez]e'x* 
/')/Yez]etz* 
^')/teZ]ete! 


3. Complex arithmetic 


The functions below are based on the use of STSC's APL*PLUS, 
especially we use function TEXTREPL from the workspace 
ASMFNS and the workspace COMPLEX distributed with the 
interpreter. 


The first function called EVCX evaluates complex vectors 
and matrices with elements cf the form 2.4373.2 (separated 
by commas, so it is not possible to use functions catenate 
and ravel). The argument of EVCX can contain variables 
and ordinary and matrix algebraic operations, too. Thus the 
following rows solve a complex system of linear equations 

A+EVCX “2 201J4,7233,.5J7.25,3J2* 

BeEVCX '2J74,.2J75* 

C-EVCX '(HA)+.xB” 
while typing the rows 

WeL10 

WWeEVCX'142JW^ 
we get the reciprocals of 271, 2J2, etc. 
The function EVCX calls functions FIND DIM , CX TO APL , 
and CXEVAL FORM . Except the quite technical function 


FIND DIM which analyzes the given expression in order to 
find its shape, these functions are self-explaining. 


V ZCRZ+EVCX EXPR;DCRZ 
(1) A* EXAMPLE: 


[2] a EVCX /7192,2.434.5/ 
[3] ак OR: 
(4] яж EVCX '2 207122,333,4J-5, 233^ 


[5] Ar EVALUATES COMPLEX VECTOR OR MATRIX GIVEN IN QUOTES 
[6] а FUNCTION FIND DIM RETURNS THE GLOBAL VARIABLE DCRZ 
[7] — ZCRZ-EXPR 

[8] —>(0=1tp,ZCRZ)/0 

[9]  ZCRZ-FIND DIM ZCRZ 

[10] ZCRZ-CX TO APL ZCRZ 

[11] ZCRZ-DCRZ CXEVAL FORM ZCRZ 
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V ZCRZ+FIND DIM EXPR;RCRZ 

11] A+ ANALYZES EXPR AND MODIFIES ІТ LEAVING OUT Cay 
OR EVERYTHING ON THE LEFT OF р - 

12] аж OUTPUT: ТНЕ MODIFIED EXPRESSION. 

[3] A RETURNS THE SHAPE OF THE EXPRESSION IN THE GLOBAL 
VARIABLE DCRZ 

[4] | ZCRZ-EXPR 

[5] — »(0-1t0p,ZCRZ)/0 

[6) — RCRZ-(,ZCRZ)v'o' 

[7] — + (RCRZ>p,ZCRZ) /NORHO 

[8] — DCRZ-(-1*RCRZ)ZCRZ 

[9] — DCRZ+eDCRZ 

[10] ZCRZ-RCRZLZCRZ 


" ()/XeEXPR)e' [^ 

)')/LeEXPR]«']* 

[15] *(2=peEXPR)/'EXPRC ' (^? , "10, * [^ * ,EXPR,"* ,t** 

[16] #((12peEXPR) A! (#11, EXPR) //EXPRe! ^ [^* EXPR" 

[17] RCRZel[t/AV' ['-EXPR 

[18] DCRZ-,*/*,"-EXPR 

[19] £(2«RCRZ)/''/0NLY SCALARS, VECTORS, OR MATRICES ...// о 
ZCRZ-''0!* o 408 

(20) $(2-RCRZ)/'RCRZ-(-1**/''[''-EXPR) o 
DCRZ+RCRZ , (DCRZ+1-RCRZ) *RCRZ 

[21] DCRZ[eDCRZ]e-1*DCRZ[eDCRZ] 

[22]  EXPRe('(' *EXPR) /EXPR 

[23] ZCRZe(']'/EXPR)/EXPR 


V ZeCX TO APL EXPR;D 
[1] ай EXAMPLE: 
[2] ae CX TO APL '"1J2, 230° 
13] як GIVES EXPR IN SYNTAX USED IN STSC’S WS COMPLEX 
(4] — Z-EXPR-(ÜTCNLfEXPR) /EXPR 
[5] | Z-'/,/),(' TEXTREPL Z 
[6] | Ze'(',2,')" 
17]  Z*'/Re/CXREAL /Im/CXIMAG ' TEXTREPL Z 
[8] 26'/+.х/ CXMATTIMES /8/ CXMATINV ' TEXTREPL Z 
[9]  Z-'/I/CXMAG /Phase/CXPHASE ^ TEXTREPL Z 
[10] Z-'/J/ J /x/ CXTIMES /+/ CXDIV /*/ CXPOWER ' TEXTREPL Z 
[11] Z+'/-/ CXMINUS /+/ CXPLUS ! TEXTREPL 2 
v 


Y ZCRZ+DCRZ CXEVAL FORM EXPR 
[1] At EXAMPLE: 
[2] ae 2 2 CXEVAL FORM ^(2 J 4),(3 J "S),(1 3 3),(5 J 2)“ 
[3] пк EVALUATES THE FORMULA GIVEN IN THE RIGHT ARGUMENT AND 
(4] яя ВЕЅНАРЕЅ IT ACCORDING TO THE LEFT ARGUMENT 
(5] — 2CRZ-2EXPR 
[6] — 2(17+/DCRZ) / "ZCRZeDCRZ CXRESHAPE ZCRZ’ 

v 
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To display complex items in the form 1 J 3 (etc.) we have 
written the function COMPLEX , thus 


COMPLEX A 
gives 
1 J 4 у} 


" J 3 
0.5 J 70.25, 3 J 2 
and the output of 
COMPLEX C 
is 
1.447804878 J -1.689756098, 0.9314821764 J 1.447954972 


(the precision depends, of course, on the value of OPP). 
The listing of the function COMPLEX is as follows: 


У Z-COMPLEX EXPR;RCRZ;DCRZ;ZCRZ 
[1] аж EXAMPLE: 
[2] a COMPLEX CXVAR 
[3] як DISPLAYS CXVAR IN THE FORM  .234 J 2.34, .... 
[4] ак ІР CXVAR IS A VARIABLE CONTAINING COMPLEX SCALAR, 
{5] ях VECTOR, OR MATRIX 
[6] 2+EXPR 
[7] >(1>ee2)/0 
[8] — DCRZ-CXSHAPE Z 
[9] —Z+((x/DCRZ) ,2)p, ((1+PDCRZ) 1 (1+pDCRZ), 1 2)8Z 
(10] Z-(sCOLMATR Z(71]),’ ','J', (&COLMATR 20:2)),* 
[11] *(2»eDCRZ)/'2€-11,2 © 50” 
[12] RCRZ+"1te2 
[13] Z< 0 -1 L(DCRZxl,RCRZ)pZ 


V Z-COLMATR A 
[1] яж EXAMPLE: 2<СОІМАТЕ A . RESULT: MATRIX WITH COLUMN A 
[2] n IF A IS SCALAR OR VECTOR, OTHERWISE A ITSELF 
[3] — Ze((2foeA)T(pA), 1 1)gA 


4. Conclusion 


For mathematical applications, it would be most inportant 
that APL interpreters should contain complex numbers as part 
of the language (like IBM's APL2, for example), and that 
APL vendors could give support to the use of CMN notation 
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(our functions are, unfortunately, quite slow when used in 
connection with complicated expressions). This is now more 
important than ever because of other mathematical software 
which can be integrated with APL (see [1]), but which uses 
CMN and supports complex numbers. 
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IBM announces new APL2/PC version 


The long awaited new version of APL2/PC contains numerous functional 
and usability enhancements over version 1.0. The combaübility to 
APL2/370 and APL2/6000 is as good as it can be considering the 
differences in the system environments, 

Major new features and enhancements: 

< Integrated fullscreen editor ED3. It can edit multiple functions, 

data arrays, and DOS files simultaneously and move data between them. 
Contains debug features and can be customized in many ways. 

- AP120 session manager, customizable, session log, log printing. 


- AP207 graphics processor supporting VGA resolutions, mouse, and a 
number of vector fonts, 


+ AP12A fullscreen processor and workspace supporting mouse, 
scrollable windows, and menus. Controls keyboard and character 
translations. 


- Idiom library and associated workspace allow finding tested "macro" 
statements and their inclusion in own programming. 


- TIME workspace with functions for measurement and tuning of defined 
functions. 


- FONTEDIT and FONTUTIL workspaces for creating and editing display 

and printer fonts. APL2 fonts and code page files for many different 

types of printers included. 

~ Selective specification 

= HOST, XCOPY commands, new )LIB options 

-~ Lower case allowed in commands, diamond separator 

- Packing of both 16-bit and 32-bit version, input parameters for 

packed applications 
32-bit version for 386/387 (also 386SX and 486) processors has 
additionally 

= workspaces up to 15 MB (max. RAM -IMB} 

- HL (High Load) option freeing DOS memory for called external programs 

- complex numbers 

- Objects may be arbitrarily large. 


For prices and ordering information consult you local IBM marketing. 
organization. 


Eero Korpelainen 
University of Joensuu, Box 111, 80101 Joensuu, Finland 


A SIMPLE WAY TO SCRAMLE A TEXT VARIABLE 


Sometimes we must or we want to write something tobe readed 
only by ourself. When I was sitting from Russia to Joensuu in 
train I madea couple of small, simple functions for my "secret" 
purpose: one scramle function (SCR) and one for opening (TSCR). 
"They are not best , but enough good and very easy and fast. 


You can code your text variable with the function 
VZ «— TEX SCRN 
(1] ORL<- N A Nis your own secret number 
[2] Z <- TEX[( q TEX)?( о TEX)) n Same letters in different, "random" order 
v 
and decode back to readable 
VZ <~ STEX TSCR N 
Ш ORL «-N о You use your own secret number to decode 
[2] 2 «— STEXI#( q STEX) (9 STEX)] p "Random" ordering off 
v 


Example: 


Let's have the text variable (not matrix) EX 


EX 
This text variable is a very secret document 
and we try to protect for abusing this text. 
We need one secret number N for scramling and 
for opening. 


A member of the atomic submarine association 


You can code it 
SEX «— EX SCR 543 
and then you have 
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SEX 
rer nrulwri ntsse t smhe i 
sxa nto 
ieb caofatrf 
sdir 
mf e aerc etetisWiaodtemb dy yere tnnn.aarcnesobmittigo enrtAeooe 
rouunem i enierehvogcb.spa n Nvoaapm {та nec 
ish eo trgbtoux 
ef ei tsT 


You can decode the text by 
READABLE «— SEX TSCR 543 


It is easy to modify these functions better by different calculations. 
But perhaps- we need enough, but it is also enough for us. We must 
Stop sometimes. And it is very interesting for us to feel that somebody 
can try solve and he has some possibilities. 


STATISTICAL APL IDIOM WORK CAMPUS in JOENSUU 


We have planned collect and do statistical APL idioms and utilities 

for common distribution during one week 4th - 9th May 1992 in Joensuu. 
If you have ready statistical idioms or utilities, send these with short 
explanations to us or mail me. 


Eero Korpelainen, Department of Statistics, Box 111, 80101 Joensuu, FINLAND 
E-mail: ek@finujo.bitnet 
Fax: 358-73-1513290 


= 


45 


KESAHARJOITTELIJOITA SAATAVANA! 


Tampereen yliopiston Kansantaloustieteen laitoksella on annettu 
APL-koulutusta vuodesta 1983 lähtien. Parin ensimmäisen kurssin 
menestys oli yllattavan hyvä. Puolet kurssilaisista saavutti 


sellaisen — osaamisentason, että heitä saattoi = suositella 
kesätöihin. Laatutason korkeudesta kertoo puolestaan se, että 90 
prosenttia — harjoituspaikoista johti = pysyvän — työsuhteen 


syntymiseen. 


Muutaman viime vuoden aikana APL-koulutus on kohdannut 
vaikeuksia. Alkuaikoina APLiaan perustuva ekonometrian kurssi 
oli kansantaloustieteen opiskelijoille pakollinen. Vuodesta 1987 
lähtien kurssi muuttui vapaaehtoiseksi. Tällaisessa tilanteessa 
oli äärimmäisen hankalaa saada opiskelijat johdatetuksi AP: 
AHAA-kynnyksen yli. 


Viime vuonna tilanne muuttui. Pidin keväällä 1991 kansantalous- 
tieteen peruskurssin 250 opiskelijalle tietoiskun, jonka tulok- 
sena syksyn 1991 kurssille tuli 40 opiskelijaa. STSC:n tuen tur- 
vin saatoimme virittää kaikkiin koneisiin uusimman APL PLUS-ver- 
sion ja kun lähes kaikilla opiskelijoilla oli käytettävissään 
oma PC, homma lähti käyntiin. 


Syksyn kurssi käynnisti kolmen lukukauden APL-perustaisen opis- 
kelun. Syksyn mittaan opiskeltiin PC:n perusasiat, tekstinkäsit- 
tely, tietoliikenne UNIX-ympäristöön sekä APL:n perusteet. APL- 
oppi kaivettiin Vihreästä Kirjasta ja APL 91-konferenssista pe- 
raisin olevista LESSONii-tyótiloista. Keväällä on ohjelmassa 
Statfin-tietokantojen käyttö, ekonomistin datanvaannannan perus- 
teet sekä APL:ään perustuva tietokonegrafiikka. Syksy kuluu var- 
sinaisten ekonometristen menetelmien parissa. 


Vaikkakin varsinainen APL-koulutus on alkuvaiheessa, ovat tulok- 
set jo nähtävissä. Kurssilla on toistakymmenkunta opiskelijaa, 
joiden päähän APL on todella kolahtanut, Esimerkkinä APL-innosta 
Olkoon vaikkapa se, että pari opiskelijaa laati harjoitustyönaän 
ohjelman, joka tervehti syntymäpäivasankaria Happy Birthday to 
You-laululla. Ei aivan turha temppu, kun pohjana on vain 15 tun- 
tia APL-luentoja ja käytettävissä on vain yksi manuaali. joka on 
yliopistolla! 


Ei ole kuitenkaan syytä tuudittautua ruusuisiin tulevaisuudenn- 
näkymiin, Yliopistojen budjetteja karsitaan kovalla kädella ja 
pienryhmäopetukseen perustuva APL-opetus on helposti poistetta- 
vien listalla. Opetuksen jatkuvuuden paras tae on, etta APL-tai- 
tajille on työmarkkinoilla kysyntää. 


Vetoankin APL-yhteisöon, jotta opiskelijoilleni járjestyisi mah- 
dollisimman monta harjoittelupaikkaa tulevana kesänä. Erityisen 
hyödyllisiä olisivat työtehtävät, joissa joudutaan perehtymään 
VDl-qrafiikkaan ja kokoruututekniikkaan, silla näitä ei eriiais- 
ten resurssipulmien vuoksi ole pystytty iiittámaan opetusohjel- 
maan 


Muutamat opiskelija: 
sissä, Norjassa tal 
pivia Pohjoismaisia 
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Pyydän ottamaan yhteyttä mahdollisimman pian puhelimitse, faxil- 
la tai kirjeitse. Tiukan opetusohjelman vuoksi olen puhelimitse 
varsin hankalasti tavoitettavissa muulloin, kuin vastaanottoai- 
kana perjantaisin kello 13-14. 


APL-terveisin 


Kullervo Marja-aho 
VIL 

Kansantaloustieteen laitos 
Tampereen yliopisto 

PL 607 

33101 Tampere 


Puhelin 931-156820 Yliopistolle 
931 -683199 Kotiin 
FAX 931-157254 
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APL*PLUS 11/386 - TOISEN SUKUPOLVEN APL-KEHITYSYMPÄRISTÖ 


PC-ympäristöä varten on APL*Plus/PC:n lisäksi 
tarjolla 80386/486-prosessorin ominaisuuksia 
hyöäyntävä tehokkaampi APL-järjestelmä, APL*PLUS 
11/386. Tämä APL-kehitysjärjestelmä on ylös] 
hyvin yhteensopiva APL*PLUS/PC - järjestelmä 
kanssa ja yhteensopiva APL*Plus/Unixin kanssa. 
Sovellusten siirtoa varten tulkissa on mukana 
apuvälineitä, jotka mahdollistavat jopa OPACK- 
toimintojen tukemisen. 


APL*Plus II/386:n uusin versio 4.0 on ainoa aito 
32-bittinen APL-tulkki, jolla voi kehittää sekä 
DOS- että Windows-sovelluksia. 


APL*Plus 11/386:n versio 4.0 on tähän astisista 
APL-tulkeista kattavin kehitysympäristökokonaisuus. 
Se sisältää kaikki tärkeimmät aputuotteet, mitä 
STSC:n APL*Plus-tulkkeihin on ollut saatavissa. 
Lisäksi siihen kuuluu entistä laajempi joukko 
erilaisia liitäntöjä. Näin päästään korkeaan 
ohjelmointituottavuuteen uhraamatta STSC:n tuotteis- 
sa tutuksi tullutta joustavuutta, kapasiteettia ja 
ajonopeutta. 


APL-sovelluskehityksen etuna on aina ollut si 
että voidaan paneutua enemmän varsinaisen sovel- 
lusongelman ratkaisemiseen kuin ohjelmatekniikan 
kanssa askarteluun. Nyt ennestäänkin erinomaisille 
APL-sovelluksille saadaan lisää salonkikelpoisuut- 
ta yhä yleisemmin edellytetyn graafisen Windows- 
käyttöliittymän myötä. Yhdistämällä tuottava ja 
ystävällinen graafinen käyttöympäristö sekä APL:n 
parhaimmisto ollaan saatu käyttöön huippusovellus- 
kehitin, jonka joustavuudelle ja tuottavuudelle 
löytyy perin vähän vertaisia. 


APL*PLUS II/386 -järjestelmän tärkeimmät erityis- 
piirteet ovat: 


Työtilan koko voi olla jopa 15 Mtavua 


Työtilan koon määrää käyttömuistin määrä, jota 
tarvitaan vähintään 2 Mtavua, jolla päästään noin 

1 Mtavun työtilan kokoon. Käytettäessä Windows 
3.0:aa työtilaa voi olla enemmänkin kuin fyysistä 
muistia, mutta tällöin Windows joutuu sivuttamaan 
muistia levylle, mikä hidastaa toimintaa. APL*Plus 
II:sta voi käyttää myös Phar Lapin Virtual Memory 
Managerin alaisuudessa. Tämä erikseen hankittava 
muistinhallintajärjesteimä mahdollistaa RAM-muistia 
suurempien työtilojen kaytön. 
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APL*Plus II/386:ssa sekä sessiomanageri että 
varsinainen APL*Plus-tulkki toimivat extended- 
muistissa suojatussa tilassa. Tämä vapauttaa entistä 
enemmän DOS-muistia monille muistiin ladattaville 
TSR-ohjelmille (Terminate to Stay Reisdent) kuten 
verkko-ohjelnistoille, grafiikka-ajureille sekä 
tulkin alaisuudesta kutsuttaville DOS-ohjelmille. 


Muuttujien koko riippuu ainoastaan tyótilan koosta. 
APL*Plus /PC:ssä taas käytännön rajana on ollut 
DOS-muisti 640 kiloa sekä joissakin tilanteissa 64K. 


Muuttujien sisäinen esitystapa voi olla nyt myös 32 
bitin kokonaisluku tai ainoastaan yhden bitin 
mittainen Boolean-luku, 


Uusi editori ja session manager 


APL*PLUS II:n session managerilla ja editorilla 
voidaan käsitellä useita objekteja rinnan (muut- 
tujia, DOS-tiedostoja, APL-ohjelmia) ja siirtää 
tietoa näiden välillä. Editorin komentoja voidaan 
kohdistaa myös APL-istuntoon, esim. etsittäessä 
tiettyä merkkijonoa tai APL-istunnossa voidaan 
kokeilla eri lausekkeita ja kopioida ne tekeillä 
olevaan APL-ohjelmaan. Tämä tekee sovelluskehityk- 
sesi entistäkin helpommaksi ja nopeammaksi. 


Versiosta 2.0 lähtien on ollut mahdollista editoida 
numeerisia matriiseja yhtä helposti kuin funktioita 
tai tekstimatriiseja. Käytettävissä on haku ja 
korvaus, leikkaaminen ja liittäminen, sessian 
managerin menut, sääntiön siirto APL-työtilaan 
sekä alisääntiöiden tallettaminen muuttujiksi. 


'Osoita ja editoi' - Asettamalla kursori haluamasi 
funktionimen kohdalle voit yhdelia näppäimen 
painalluksella päästä editoimaan juuri tätä funk- 
tiota - tarvitsematta edes kirjoittaa funktion 
nimeä! Näin voit siirtyä editointisessiosta toiseen 
ja seurata ohjelman logiikkaa helpommin. 


Sisäkkäiset sääntiöt ja IBM APL2-yhteensopivuus 


APL*PLUS II a on toteutettu toisen sukupolven 
APL:n sisäkkäiset sääntiöt sekä yleiset operaatorit, 
esim. 'each' ja 'ulkotulo'. Näiden avulla voit 
ratkaista monimutkaisiakin tehtäviä ilman ohjel- 
masilmukoita. APL*PLUS II versio 4 on nyt entistä 
yhteensopivampi IBM mainframe APL2:n kielilaajennus- 
ten kanssa. Mm. selektiivinen määrittely ja enlis- 
taus sisältyvät versio 4:ään. 


50 


Tehokkuus 


Edellisten seikkojen lisäksi vaikuttaa suorituste- 
hoon APL-lausekkeiden osittainen kääntäminen. 
Vertailujen mukaan APL*PLUS II 80386-mikrossa on 
usein jopa tehokkaampi kuin APL*PLUS jollakin 
minikoneella. 


Verrattaessa samalla 386-mikrolla APL*Plus /PC:tä 
ja 11/386 rinnakkain on jälkimmäinen sovellutuksesta 
riippuen noin 2-3 kertaa nopeampi sisäisen 32- 
bitin arkkitehtuurinsa ansiosta. Koska sessio- 
manageri ja tulkki toimivat nyt yhdessä 32-bittises- 
ti, on #WIN- #WPUT- ja #WGET-toiminnat nyt vieläkin 
nopeampia kuin esim. APL*Plus /PC:ssä. 


Hiirituki 


Uusimman version tärkein käyttäjäystävällisyyttä 
lisäävä piirre on hiirituki. Tuettuja ovat sekä 
IBM:n PS/2-hiiri että Microsoft Mouse. Hiirituki 
kattaa täysin sessiomanagerin ja on hyödynnet- 
tävissä myös sovellusohjelmissa. Sessiomanagerissa 
on käytettävissä mm. osoita-ja-valitse, editoin- 
tisessioiden selaus sekä numero- ja tekstilohkojen 
leikkaa ja liimaa -toiminnot samassa tai eri 
sessioissa. 


Näytönkehitystyökalu 


Tulkin mukana on uusi työtila, jolla voi kehittää 
entistä vaivattomammin DOS-sovellusten tekstinäyt- 
töjä. Työtilassa on mm. lomake-editori, jolla voi 
määritellä lomakkeen ja sen kenttien ominaisuudet. 
Lomakkeen ajo-ohjelma tukee mm. merkki-, numero- 
ja päivämääräkenttiä (3 eri päivämäärätyyppiä) 
sekä sovelluksen omaa datavalidointia. Lomakkeelle 
syötetty tieto siirtyy automaattisesti APL-muut- 
tujiin. Taulukkomaisen tiedon editoinnissa on myös 
skrollaus. Palvelufunktioita löytyy myös pysty. 
vaaka- ja monivalintavalikoille, joita voi käyttää 
sekä itsenäisinä että lomakkeiden yhteydessä. 
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Tekstimoodin ikkunointi 


Windows 


APL*Plus 11/386 hyödyntää ikkunointia monipuolisesti 
sekä pelkässä DOS-ympäristössä että Windowsin 

alla. Graafisen moodin ikkunointi on kuvattu 
alempana Windows-kappaleessa. 


Tulkin versioon 4.0 on lisätty tekstimoodin ikkuna- 
hallinta, joka toimii jo pelkällä DOS:illakin. 
Ikkunoita voi avata lisää ja eri ikkunoihin voi 
ohjata esim. trace-tulostuksen, session ajon ja 
sovelluksen oman tulostuksen. Funktioita voi 
editoida rinnakkain ruudulla omissa ikkuncissaan. 


Perinteiset #WIN-, fWGET- ja #WPUT-funktiot toimivat 
myös ikkunoissa huomioiden jopa osaikkunoinnin. 

Eli tulostuksen voi ohjata ikkunan ulkopuolelle, 
josta se tulee näkyviin ikkunaa liikutettaessa tai 
suurennettaessa. Ikkunoiden avaamiseen on uusi 
funktio #WOPEN, jolla voi määritellä ikkunan koon, 
värin, pysty- ja vaakaskrollauksen, otsikon, jne. 


3.0 - graafinen käyttöliittymä 


Version 4.0 Windows-tuen myötä tarjoutuu mahdol- 
lisuus rakentaa graafista käyttöliittymää hyö- 
dyntäviä sovelluksia. Normaalisti graafisen käyt- 
töliittymän rakentaminen on työlästä. Tätä helpot- 
tamaan tulkin mukana on kattava kokoelma APL- 
kielisiä esimerkkifunktioita, joilla voi vaivatta 
tutustua graafisen käyttöliittymän rakentamiseen ja 
sen perustoimintoihin kuten kolmiulotteisiin paino- 
nappeihin, komentopalkkeihin alavalintoineen, 
lomakkeisiin, skrollaavat tekstieditorit hisseineen, 
ikkunaotsikot, graafiset kuvat tekstin kera, jne. 
Näitä voi myös muuttaa jälkikäteen, eli esi 
lomakkeen otsikon voi vaihtaa tarpeen mukaan, 
vaikka se olisikin jo toisen ikkunan alla piilossa. 


Windows-kehitystuki on suunniteltu kokeneen sovel- 
lusohjelmoijan käyttöön. Tuki avaa pääsyn koko 
Windows-käyttöliittymäkirjastoon. Sillä voi mm: 

- Rakentaa käyttöliittymiä, jotka perustuvat 
Windowsin standardikomponentteihin kuten dialogi- 
ruudut, popup-menut, editointi-ikkunat, painonapit, 
jne. 

7 Tehdä APL-sovellutuksista ikonista käynnistyviä. 
- Kehittää sovellutuksia, jotka käynnistävät useita 
itsenäisiä ikkunoita. Käyttäjä voi hiirellä siirtää 
ja skaalata ikkunoita. 

7 Kehittää sovelluksia, jotka käsittelevät tekstiä 
ja grafiikkaa rinnakkain. 

- Käyttää yhteistä dataa ei-APL-sovellusten kanssa 
hyödyntämällä Windowsin Dynamic Data Exchange 

(DDE) -ominaisuutta. 

- Kutsua kolmannen osapuolen ohjelmistoja, jotka 
on pakattu Windowsin dynaamiseen linkkikirjastoon 
(DLL). 
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TMT-Team Oy järjestää kiinnostuneille ohjelmoin- 
tikurssin APL*Plus II:n käytöstä Windows:in alai- 
suudessa, Kurssilla tutustutaan Windows-ohjelmoinnin 
perusteisiin APL-ohjelmoijan kannalta, graafisen 
käyttöliittymän vaikutukseen sovellusohjelmointiin, 
Windows-konfigurointiin sekä rakennetaan pienehkö 
Windows-sovellus APL*Plus II:lla. 


Lisää tuottavuutta ohjelmointiin 


Käyttäjäkomennot ~ APL*PLUS 1I/386:een on integroitu 
APL*Plus/PC:stä tuttu kayttajakomentoprosessori. 
Tämä mahdollistaa omien systeemikomentojen raken- 
tamisen työtiloista riippumattomasti. Mukana tulee 
yli 25 valmiiksi määriteltyä lisätoimintoa olioiden 
käsittelyyn aktiivisessa työtilassa ja komento- 
tiedostoissa. 


WSDOC-työtila - sisältää kokoelman dokumentointityó- 
kaluja, joilla saadaan työtilan sisältö tehokkaasti 
raportoitua, OUTPUT-työtila sisältää kokoelman 
funktioita mm. monisivuisten raporttien tuotta- 
miseen, sivunumerointiin, otsikoihin ja alahuomau- 
tuksiin sekä tulostuksen ohjaamiseen näyttöruudulle, 
kirjoittimelle tai tulostustiedostoon. Laajen- 
nukset WSCOMP-, FILEDOC-, ИРСАВЕ- ja UTILITY- 
tyótiloihin auttavat funktioiden, tiedostojen ja 
tyótilojen vertailussa sekä ylläpidossa. 
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Paradox-tietokantaliityntä 


Tulkin version 4.0 mukana tuleva Paradox-tietokan- 
taliittymä perustuu uuteen $NA:han, joukkoon APL- 
apufunktioita ja Paradoxin engine-ohjelmaan. Paradox 
on nopeimpia yhden PC-työaseman tietokantapal- 
veluita. Se on mm. dBasea ja erilaisia relaatio- 
tietokantoja nopeampi. SOL-palvelimet perustuvatkin 
tavallisesti erillisiin servereihin verkoissa. 

Koska Paradox-liityntä toimitetaan ei-lukituissa 
funktioissa ja lähdekoodien kera, tarjoutuu myö 
mahdollisuus tehdä saman tyyppinen liitynta mui 
hinkin tietokantoihin 


Paradox-tietokantaliityntää on havainnollistettu 
useilla esimerkkifunktioilla ja n. 1800-tietueisella 
maantietotietokannalla. GEOGEDIT-niminen esi- 
merkkifunktio mahdollistaa tietokannan selailun ja 
päivityksen feditin tapaisesti. Tämä on nopea! 

Mm. skrollaus nuolinäppäimillä ei juurikaan ole 
hitaampaa kuin tavallisen matriisin rullaaminen, 
vaikka jokainen tietue luetaan suoraan tietokannas- 
ta. Samoin Ctri-L-tyyppiset haut koko aineistosta 
vievät vain hetken. 


EI-APL OHJELMIEN KUTSU 


Kenties odotetuin APL*Plus II:n uusi piirre on []NA. 
Käännetyt alirutiinit suorittavat usein monet 
tehtävät vielä nopeammin kuin APL-primitiivit. 

Uusi systeemifunktio (JNA avaa uuden mahdollisuuden 
saada APL:n kautta käyttöön lukuisat PC:lle tehdyt 
ohjelmistot - tietokantaohjelmat, grafiikkapaketit 
sekä tieteelliset laskentaohjelmat. 


[]NA muodostaa APL-kielisen käyttäjäliitynnän näihin 
ohjelmiin - APL toimii vuorovaikutteisena válit- 
täjänä näiden ohjelmien välillä. voit kutsua C- 

tai Fortran-kielistä ohjelmaa kuin käyttäisit 
APL-funktiota! Lisäksi C-kieliset funktiot voivat 
kutsua APL 


Käyttö on helppoa - ensin tehdään ja testataan 
alirutiinit ja niiden käännetyt versiot omassa 
ympäristössään valmiiksi. Sitten käytetään []NA:ta 
rutiinien parametrien välitykseen APL:ään ja tulok- 
sena on normaali APL-funktio. C-rutiinia ei tarvitse 
edes ladata APL-työtilaan. 


Apufunktio (]NA tukee mm. Microsoft C, Borlandin 
Turbo C, MetaWare High C, Microsoft Fortran v5.0 
reaalimoodissa sekä MicroWay NDP-Fortran-386 v2.0 
suojatussa moodissa. Voidaan siis hyödyntää 80386- 
moodejakin! Lisäksi APL-tulkki huolehtii kaikista 
tarvittavista datakonversioista. 
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Versiossa 4.0 on uusi #NA, joka on ns. externally 
resident ja sijaitsee DOS:issa. Tämän ansiosta 
C/Fortran-kielisià rutiineja ei tarvitse mloadata 
työtilaan, vaan ne voivat pyytää DOS:ilta muistia 
(mm. malloc onnistuu). Samoin tiedosto- ja tietokan- 
taliitynnät yksinkertaistuvat. 


MUITA PIIRTEITÄ 


CONVERT työtila - tällä voidaan tehdä konversio 
APL*PLUS PC ja APL*PLUS II tulkkien välillä molem- 
piin suuntiin ilmoittaen mahdollisista muutostar- 
peista. Tämä sisältää myös OPACK-työtilan konver- 
toinnin. 

FFT ja EIGENVAL työtilat - FFT tekee Fast Fourier 
muunnokset ja EIGENVAL työtilaan on lisätty komplek- 
silukujen ominaisvektorit. 

CODEPAGE - DOS 3.30 mukaisella CODE PAGE -tavalla 
voidaan tuottaa APL-merkit. Tässä työtilassa voidaan 
myös editoida merkkifontteja EGA- ja VGA-näytöille. 
Built-in Print Spooler - Session Manager ohjaa 
tulostuksen kirjoittimelle siten että voit saman- 
aikaisesti jatkaa muuta työtäsi tulkin kanssa. 
PF-nappuloiden asetus - Tulkissa on mahdollista 
määritellä PF-näppäimet jo konfigurointitiedostossa. 
Näin voit määritellä PP asetukset jotka säilyvät 
istunnosta toiseen. 

Pääte-emulaattorin viritys - Laajennettu KEYBOARD- 
työtila mahdollistaa tarkan siirrettävien koodien 
määrittelyn paikallisesti kaikkia päätenäppäin- 
painalluksia varten päätemoodia varten 

Lotus 1-2-3 - Tietoa voi siirtää edes takaisin 
Lotus-tiedostoihin. Tämä mahdollistaa APL:n tehok- 
kaan käytön monimutkaisemmassa laskennassa sekä 
APL-sovellusten yhdistämisen muihin valmisohjelmis- 
toihin. 

IRMA-liitäntä - tarjoaa yhden yhteyskanavan lisää 
IBM-keskustietokoneisiin. Liitäntä tukee APL- 
työtilojen ja tiedostojen siirtämistä edes takaisin 
sekä keskustietokoneen kokoruutusovellusten käyttöä. 
PostScript-tulostus - versio 3.0 tukee APL-merkkien 
tulostamista ja käsittelyä PostScriptilla. Tämän 
lisäksi muitakin kirjoittimia tuetaan entistä 
laajemmin. 

GSS versio 2.16-grafiikkadriverit - tulkki sisältää 
uusimmat GSS-grafiikkadriverit sekä uuden GSS- 
käsikirjan. Uusimpia tuettuja laitteita ovat mm. 
Super VGA 256-värisenä, väri-PostScript, HP Laserjet 
111 skaalattavilla fonteilla, codepage ja skan- 
dinaavituki HPGL-plottereille. Samoinkuin APL*Plus 
/PC:ssá tulkin hintaan sisältyy yleisimmät GSS- 
driverit. Lisádrivereita erittäin laajasta GSS- 
kirjastosta on saatavissa nimelliseen hintaan. 
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värituki - värinäytön mahdollisuudet ovat nyt 
helpommin hyödynnettävissä. Järjestelmän sisäiset 
väriattribuutit voidaan asettaa esim. APL-sessiolle 
ja tilariville, kokonaan tai osittain merkityille 
alueille (Tag) ja jatketun rivin merkille. EGA- ja 
VGA-näytöillä vilkkuva kursori voidaan korvata 
vaalennetuilla taustaväreillä. Uusi COLOR-työtila 
tarjoaa nämä mahdollisuudet myös sovellusohjelmille. 
Mukana on myös näppärä funktio, jolla voi listata 
ja selata funktioita väreissä. Kommentit, vakiot, 
jne ovat kaikki eri värisiä, mikä helpottaa koko- 
naisuuden hahmottamista. 

Videomoodi ja APL-merkkituki - APL-merkkejä tuetaan 
nyt korkeammillakin tarkkuuksilla kuin tavanomaisel- 
la 25x80 merkin näytöillä, esim. 43x80 ja 43x132 
merkkiä. Tällöin yhdelle ruudulle saa helpommin 
yhden funktion kokonaan näkyviin tai useampia 
keskenään vertailtaviksi. 

Näppäilyjen tiedostotallennus ja toisto. Tällä voi 
mm. tehdä automaattisia demoja tai sovelluksia 
sekä tehdä virhediagnooseja sovelluskäytöstä. 
ФРОКЕ, 4WKEY ja 4PFKEY ovat lokalisoitavissa. 


Laitteistovaatimukset 


APL*PLUS II toimii teollisuusstandardin mukaisilla 
80386/486-prosessorilla varustetuilla PC:illä, 
kuten: 


IBM PS/2 mallit 70 ja 80 
Compag 386, 386/20 ja Portable 386 

IBM PC/AT ja yhteensopivat, joissa Intel INBOARD/AT- 
lisäkortti 


Vähintään 2 Mtavua RAM, suositellaan 4 Mtavua. 
PC DOS 3.3 tai MS DOS 3.3 tai uudempi. 


80387- tai 80287-aritmetiikkaprosessorin käyttö 
lisää suoritustehoa huomattavasti laskentasovelluk- 
sissa. 


Ladattavat APL-merkistöt ovat EGA, VGA, Hercules 
Plus ja useille kannettavien mikrojen näytöille. 
APL-merkkiROM on saatavissa useille muille näytön 
sovittimille. 


APL-merkistöt ovat olemassa ainakin seuraaville 
kirjoittimille: EPSON FX ja NLQ, HP LASERJET, 
Toshiba NLQ, Okidata, Canon LBPBII, PostScript. 


DOS 3.1 - yhteensopivissa paikallisverkoissa voidaan 
käyttää yhteisiä tiedostoja. Tallaisia verkkoja 
ovat mm. IBM PC Net, IBM Token Ring, Novel] ja 3COM. 
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APL*PLUS II -tuotetoimitukseen sisältyy: 


6 kpl suuritiheyksistä levykettä (3,5" tai 5,25"): 
ladattavat APL-merkistöt, apuohjelmia sekä GSS- 
grafiikan laitekohtaiset ohjaustiedostot (GSS- 
driver), joita voit tilata tarvittaessa lisää eri 
maksusta. Esim. täydellinen lähes sadan ajurin 
setti maksaa n. 700 mk. 


Asennusohjeet. 
APL-näppäintarrat. 


Täysin uusitut englanninkieliset käsikirjat: User's 
Guide, Reference Manual, GSS*CGI Programmer's 
Guide ja Quick Reference Guide sekà Utilities- 
käsikirja. 


APL-merkkiROM:in tilauslomake, jos halutaan käyttää 
vanhaa IBM Monochrome näyttöä. Muille laitteille 
on ohjelmallisesti ladattavat APL-merkit. Tuotteen 
hintaan sisältyy yksi maksuton ROM (tilattava 
erikseen). 


APL*PLUS II/386 on henkilökohtainen APL-järjestelmä. 
Voit asentaa sen useaan mikroon tai verkkoon, 

mutta voit käyttää sitä ainoastaan yhdessä koneessa 
kerrallaan. Suojaus perustuu PC:n rinnakkaisporttiin 
asennettavaan laitteeseen. APL*Plus 11/386:sta on 
saatavissa myös verkko- tai yhteisölisenssi ilman 
suojaussentineliä. 


APL*PLUS II:n sisällyttäminen omiin tuotteisiin 


Sovelluskehittäjille löytyy sovellusten levitykseen 
erillinen Run-Time-järjestelmä (RTS) ja Run-Time- 
System Developers' Kit (RTSDK II). Ensimmäisessä 
sovelluksia kannattaa levittää pieniä määriä 5-30, 
esim 5 kappaleen lisenssi maksaa yhteensä noin 7000 
mk veroineen. RTSDK II:lla taas on rajaton levitys- 
lisenssi. 


E N т 


Richard Eller Р 
TMT-Team Oy РА f Espoo, 22.1.1992 


APL*PLUS II versio 4 ja Windows 3.0 
APL*Plus II:sen uutta versiota 4 saadaan Suomeen helmikuun 
lopuilla. Versio 4 on tehokkain 32-bittinen APL-kehitys- 
ympäristö, jolla voi kehittää sovelluksia sekä DOS- että 
Windows-ympäristöön. Nyt APL*Plus II on yhteensopiva IBM 
APL2-kielen kanssa! Alla olevat päivitystarjoukset ovat 
voimassa APL-yhdistyksen jäsenille helmikuun loppuun: 


APL-SOVELIUSKEHITTIMET OVA IVV:lla 
APL*Plus System II/386, versio 4.0 10500 12810 
APL*Plus II/386 päivitys 3.x -> 4.0 3100 3782 
APL*Plus II/386 päivitys muu -> 4.0 3900 4758 
APL*Plus System/PC, versio 10.1 4200 5124 
APL*Plus/PC päivitys 9.x -> 10.1 1300 1586 


APL*Plus/PC pä 


vitys muu -> 10.1 2150 2623 


DYALOG APL/W Windows 3.1:11e 

TMT-Team Oy edustaa Dyalogin koko tuotevalikoimaa ja on 
lisännyt näihin skandimerkkituen. Dyalogin APL-kehittimet 
ovat filosofialtaan lähempänä Unix-kulttuuria ja niissä on 
useita mukavia piirteitä kuten #SM ruudun hallintaan. 
APL/W Windowsille ilmestyy näillä näkymin maalis/huhtikuus- 


sa. OVH LVV:lla 

Dyalog APL for 005/386 8500 10370 

Dyalog APL/W Windows 3.1:11e (386/486) 8500 10370 
verkkoversiot ja sitelicenset tarj. 

Dyalog APL/Unix tarj. 

Dyalog APL/X X-Windowsille ja Unixille tarj. 


IBM RS/6000 (AixWindows) 

Sun SPARCstations (OpenWindows ver 2) 

HP9000 Series 300, 400, 700 ja 800 

Digital RISC-Based DECsystems ja DECstations 


STATGRAPHICS-PLUS ja STATGRAPHICS VERSIO 5.0 
Suositusta Statgraphics v5.0-tilastoanalyysiohjelmistosta 
on nyt ilmestynyt 386/486-versio, Statgraphics Plus. Stat- 
graphics Plus ohittaa DOS:in rajoitukset ja hyödyntää 
kaiken muistin mitä mikrosta löytyy. Esim. 4MB:n muistilla 
voi tehdä regressioanalyysiä 20.000 havainnosta. Stat- 
graphics Plus on jopa 2-3 kertaa nopeampi, koska se hyó- 
dyntää 386/486-mikron 32-bittistä teknologiaa. Pyydä meiltä 
esite tai esittely. 


Voitte tilata nyt päivitykset Statgraphicsista Statgraphics 
Plussaan edullisesti. Alla oleva nopean päivittäjän tarjouk- 
semme on voimassa helmikuun 14. päivään saakka. Nyt kannat- 
taa siirtyä suoraan Statgraphics Plussaan, jos päivitys 
5.0:аап on jäänyt väliin! Tarjoushinnastomme on seuraava: 


OVH 0% IA 
Statgraphics päivitys 5.0 -> Plus/386 2700 
Statgraphics päivitys muu -» Р105/386 4500 
Statgraphics Plus/386 8000 


Statgraphics, versio 5.0 5700 


TALTETOYHTIÖT 


TMT-TEAM Oy:n APL*PLUS RUN TIME SYSTEM-HINNASTO 


Haluttaessa jakaa laajemmin APL*Plus-tulkilla kehitettyjä 
sovelluksia riittää kehitysympäristötulkin korvaaminen 
RTS-tulkilla, Run Time System. Tämä pitää sisällään kaikki 


kielen ominaisuudet ja sillä pystyy ajamaan APL*Plus 


salla 


tehtyjä sovelluksia. Ainoastaan kehitysympäristön työkalut 


on poistettu tuotteesta. 


RTS-lisenssejä on kahdenlaisia. RTS-lisenssejä on sekä 


pienkehittäjille että rajattomaan 


evitykseen. Kun sovel- 


luksia ei aiota jakaa 25 kpl enempää, kannattaa hankkia 

tarvitsemansa määrä RTS Five-Copy Packejä. Kukin Five-Copy 
Pack oikeuttaa tekemään viisi kopiota sovelluksestaan RTS- 
tulkin kera. Developer's Kit oikeuttaa rajattomaan levityk- 


seen ja kannattaa, jos sovelluksia levitetään yli 25 


Uudessa käytännössä APL*Plus /PC tai APL*Plus II/386 
lisenssiä ei tarvitse allekirjoittaa etukäteen, vaan 


kpl. 


RTS- 


sopimuslisenssi seuraa ohjelmiston mukana. Lisensseissä ei 
ole vuosittaista päivitysmaksua. Päivityksen seuraavaan 
version saa tilaamalla sen ja maksamalla päivitysmaksun. 


ja jakaa 


Lisenssisopimus sisältää oikeuden kaytt: 
sovelluksen mukana GSS-grafiikka-ajureita. 


APL*Plus RTS-järjestelmiä on saatavissa myös muihin 
ympäristöihin (VAX, UNIX, IBM). 


OVH Lvv:lla 


APL*PLUS/PC RTS Five-Copy Pack (5 kpl RTS) 2100 
APL*Plus/PC RTS v10.1 Developers Kit (RTSDK) 


Rajaton levitysoikeus 13600 
Rajaton levitysoikeus+1 kpl APL*PLus/PC 16100 
RTS-5:n tai RTSDK:n päivitys seur. versioon 900 
APL*Plus II/386 RTS v3.5 Five-Copy Pack 5700 
APL*Plus II/386 RTS v3.5 Developers Kit (RTSDK II) 
Rajaton levitysoikeus 34400 


Rajaton levitysoikeus+1 kpl APL*PLus 11/386 40900 
RTS II-5 tai RTSDK II:n päivitys seur. vers. 2050 


2562 


16592 
19642 
1098 


6954 
41968 


49898 
2501 


Aiempien RTS-sopimusten sovellusten päivitys RTS-versiosta 


toiseen koostuu RTS-tulkkilevykkeen päivityksestä (1 
ja RTS-lisenssien päivityksestä (N kpl). 


kpl) 


OVH Lvv:lla 


APL*Plus/PC RTS-lisenssitarra a 600 732,00 
APL*Plus/PC RTS-levyke päivitysmaksu v10.1 290 353,80 
APL*Plus/PC RTS Update tarrat 5-24 kpl à 165 201,30 
25-49 a 130 158,60 
50-99 a 100 122,00 


APL*Plus II/386 RTS-levykkeen páivitysmaksu 535 652,70 
APL*Plus IT/386 RTS Update tarrat 5-24 kpl a 330 402,60 


fs Renaissance Data Systems 


f Enlightenment Thru Information Processing 
VA All APL Books In Print 
d Catalog as of December 1, 1991 
LeamAPL 
APL, TEACH THYSELF, Zark, Inc. 1990, Diskette. APL*PLUS/PC of APL*PLUS/I (circle which) $299.00 


"nieractive tutorial soitvare teaching APL with infinite patience and а sense of humor, “Easy to follow, hands-on 
practica. кер! my attenbon. clea! and simple lo negobale.. а very good tulot lof APL" Vector, 4/91 


DEMO DISKETTE (or above _ s $10.00 

APL2 AT A GLANCE, Brown, Pakin, Polivka. 1988, 444p. ee rd x $4200 
Sold, uninimidatng. introduction lo APL2. Clear ilustalions, modem exeraites in each chapter. Gets you stared 

AN INTRODUCTION TO APL2, IBM, McGrew. 1985, 265p. n — $30.00 
Overview of ре new АРЫ taciities. Netted алау, error handling, Good comments on funcion design 

APL2 LANGUAGE REFERENCE, IBM. тов», 634p. OM: — — $24.75 
Complete description of APL? - prmives, system functions and variables, system commands. Many examples 

APL 15 EASYI, Turner. 1087, 256p. . $19.95 

AN INTRODUCTION TO APL, Pommier. 1963, зэр... $14.95 
A rice presentation by 5 Frenchmen, Clean and succinct, A good buy. 

APL - AN INTRODUCTION, Peelié. 1986, 489p. ........ 5 —J 
Especialy or tne computer-shy. Walks you tough, step- by-siep; 

INSTRUCTORS GUIDE for above. 147p. . $1750 

APL- A PROBLEM ORIENTED APPROACH, Certh & Edelman. 1080, 200p. s ad 


SHARP APL REFERENCE MANUAL and-ROGKEFAEFERENEE, Berry. 1990, 350p. . — $30.00 
One of the best relerence manuals on APL, even il you are not veing SHARP APL. Includes update to Rel. 20 boxed arrays. 


APL IN EXPOSITION, Iverson. 1976, блр. “ $100 
INTRODUCING APL TO TEACHERS: TO SCIENTISTS AND ENGINEERS, iverson. 1976 Sp. (2 pamphlets) ......$ 2.00 


Special subjects in APL 
—— — 


ACCOUNTING STRUCTURED IN APL fji. 1984. 495p. tanai سس شب ده‎ $11.00 
The bat ponciples of accounting with numerous APL expressions to model lham. 


APL - THE LANGUAGE AND ITS ACTUARIAL APPLICATIONS, de Kerf, Goovaerts, Stiers. 1587, 223p... $105.00 
Introduction to АРІ. Loss reserves, credibility. probably, numerical analysis, forecasting, with APL tuncbons. 


AN APL COMPILER, Budd. хова. 156p. : 
Медек of compilation in the dynamic APL envianment 


CIRCUIT ANALYSIS BY COMPUTER - FROM ALGORITHM TO PACKAGE, Spence, Burgess. 1586, 456. $6160 
Presentation of circuit theory augmented by AFL tools to accomplish the design ol circuit analysis software. Al in APL’ 


COMPUTATION FOR THE ANALYSIS OF DESIGNED EXPERIMENTS, Heibergor, 1989, 683p ....... $7495 
Aere ct ma canatneson of ANOVA rogare veng leat une ес чаш mua be pan agai by 
a language speciteaton is mphasites the geomely as well ав the algeixa of ie feodo 
M programe m a Book are толас an $ 1/4 aukee p AP BASIC, C and FORTE 


COMPUTER GRAPHICS FOR DESIGNERS AND ARTISTS, Kerlow and Rosebush. 1696. 208p. 
A well organized, beautfuBy done relesence book Slep-by-slep explanalione of lerms and techniques hom 


‘and bytes to 3-demensiona! imaging. Many explanatory llusttatont, most in color. No APL, but. says Rosebush, 
APL thinking and data structures are impii throughout, 


QUALITATIVE ASPECTS OF LARGE SCALE SYSTEMS, Franksen. 1979, 417p. TN 
For engineers. Much use ol inner products, Boolean lensors, and digraphs. We stil dont understand it, bui ethers dot 


STARMAP, Thorstensen. 1978, 41p. Š T $5.00 
Excellent example of nested tunction: Ösplays the Stars DA your screen. 


THE FOUR CUBE PROBLEM, McDonnell. 27p., 4 cubes. 
More Challenging than Rubiks Cube. Allin APL. An excellent example of the use oí drect делди. 


MR. BABBAGE'S SECRET - THE TALE OF A CYPHER - AND APL, Franksen. Prepared tor APLBA. 3190... . $48.00 
APL, more cyphers, lols of interesting history of mathematics of the 19th Century, and bs of eurous Invia 


— $49.95 


me $2.00 


Rensienance Data Syntanm. P O Bos 20023, Park West Finance Staton, How York, tice York 1005-1610, Ptr 3075 


CCC FortheProtessionalAPL Programmer — 0 


THE APL TOOLKIT, CIPS Am. зка, 1008, and ed, 298p. 
€ ta Mod obo cies E BAG s S Van RE de BSE 
elder жеши or compeaston, dates Qeon, expansion waepace management taina, est DON 


THE APL IDIOM LIST, Pers and Rugaber. 
Funded by моба, Wren at Yaie Very 


IBM SYSTEMS RESEARCH JOURNAL December, 1991. 


APL 250 Aneivereary leave, 
OG! IBM. 1978, 100p. ® 

APL PROGRAMMING GUIDE Vector Operations, 

APL PROGRAMMING GUIDE Conventions, Ной, IBM. 1001. ә... 


IS, Smith. 1982, 180p .... 
APL- анааш Pos вор 


ist, v 


APL AND INSIGHT, Barry et al. 1979. 
NEC ea sp parvo 


IDIOM ORILL. Clark. APL*PLUS/PC daket. — 
How wek do you know your idioms? This и а secet of 


A DICTIONARY OF APL, Iverson. 1087. 40p. 


APL HANDBOOK OF TECHNIQUES, IBM 1978, 100p. 
Utiites. Many comments 


APL Shareware and Related Publications 
-— n." =—"—-" 0 A. 


AMAT em ih Sc вау KAA waa NASN aay a a ab 

татары, рои n = = 
Aaron wari toon Poa OCA INN 

APL: An intemationa] voluntary project contributed to by individuals and companies seeking to share their love of APL. 


AN APL TUTORIAL, Alvord, Thomson. 1087. 
асада o uss of LAPU amet. Gusan vär 


APL AND Traberman. 
REM A rues UE Eus 


$350 


AN ENCYCLOPEDIA OF APL, Helzer. 1980, 
Prive funcione and оризот ad elected yen Sona, 


INSTRUCTION MANUAL, Camacho, Chapman, Ziemann. 1969, бар. 
kur 


FAPL/APPLE, for lic, lie, IGS, requires 128K 

TAPL/MACINTOSH. 

V-APL/PC, requires 
Disketia contains a numberof шоусу. 


SHARP APLIPG Rot. 17. EGAVGA fonts only. 
reference manual, 
КЕ ‘and айту processors, fle system, packages. 


APLISW, SHARP APL Rel. 17 for IBM PC and clones. pora 512KB. 
APL with boxed arrays, complex numbers. Help Cocoa edito includes Tangible Main bookii and 
Kaa IE EE ordean documentation o ftem y 


TANGIBLE MATH, Iverson, 1990, 40 p. 
A mubtlanbee:slep-by tiep Math nasta ir uve wih Shap AFUE 


ıJ SHAREWARE. Iverson Software, Ltd, .. mu $24.00 
Pray w cas PT enne E rion and coleaguet Seiler and tavonaksea APL Unen ASCI chaiacie ei kenda 
primani lor use in educalion and research. includes [SÍ Dictionary of J. Tangible Math for J. IBM or Apple Macintosh (ссе which) 


Usaha workapaces. includes all manuals (Tutorial, Soc. St, Encycl) 


... $20.00 


$1500 


PROGRAMMING IN J Iverson, 1991, 69 p. $40.00 
How louse J aç well ac a general rivoductioa to iuncional and stuctvied programming and sysiem design. 
ARITHMETIC, Iverson, 1991, 118p... $40.00 


Uses iie latest of lversor's treatment of secondary aci cs Designad lox seicsiudy by siudenis andor 
adults with a desite lo leam on their own Covers pafibons , роо, logic, permulations, classification. эп and sels. and polynomials 
Above, wilh J shareware disk (BM PC) a $45.00 


Renaissance Deta Systema, P O. бок 20003. Paw West nance Staton, New York, Mew York 10025-1510, 2124864-3078 


Mathematics and APL 61 


APPLIED MATHEMATICS FOR PROGRAMMERS, Iverson. 1986, 1586 Doe $1250 
Classicaton and sets, elementary functions, dieeled graphs and trees, modeling, inverse and ear Шеол: 4) pages cl exercices 

MATHEMATICS AND PROGRAMMING, Iverson, 1986, 135p. .. A М $1250 
Introduction to APL as an executabie, mathematical notation, Polynomials, graphs. derivatives, elementary geometry. 
funcion tables, modeling anc simutation. 26 pages of exercises. 

АРІ, WITH A MATHEMATICAL ACCENT, Jones, Reiter, 1990, 200p. $40.95 


paca writen tor use m advanced hi noo à colege ma coute. y u Sud aT vida ade qood 


COMPUTING IN STATISTICAL SCIENCE THRU APL, Anscombe. 1981, 426p. T —— $45.00 
Lots ol statistics and APL His workspaces are available rom Yale University. A classic. 


MATHEMATICAL EXPERIMENTS ON THE COMPUTER, Grenander. 1982, 825. ......... . $69.00 
Case studies using APL in a number ol elds, including slatistics, near nlgebra, geometry, asymptotics, neural 
networke, invariant curves. Delailed description and analysis of APL functions in all (opics discussed 
APL PROGRAMS FOR THE MATHEMATICS CLASSROOM, Thomson, 1999, 185P. ........... $24.00 
Generally short APL functions ю assist the teacher. A wide range ol mathemalics. Royalties are lo the BAU project 
$17.50 


PROBABILITY IN APL, Alvord. 1584. 142p. е = женене 

A delightful, yet serous developmeni o! 31 luncions ior iun and iaaming with roll, deal, binomial distnbuuons, combinatons, 
Nd disvibutions, and the World Series. Friendly examples. No previous APL required. 

EF taining luncbons covered in book .. mina 

ALGEBRA - AN ALGORITHMIC APPROACH, Iverson. 1977, 351p. 

SOLUTIONS TO ABOVE. 


APL-STAT: DO-IT-YOURSELF GUIDE TO COMPUTATIONAL STATISTICS, Ramsey, Musgrave. 1981, 340p. ..... 
APL for the student and professor of stalisucs. 


STATPACK3: AN APL STATISTICAL PACKAGE, Smillie. 28p., APL*PLUS/PC diskette. ...... — $ TOO 
A workspace of essential statistical lunctions. By kind permission of the author. 


CALCULUS IN A NEW KEY, Orth. 1976, 286p. 
Around a long time, but stil unique. An excelent оао оя бө the calculus, 


ELEMENTARY ANALYSIS, iverson. 1979, 218p. ...... 
Gaining mathematical eight with APL Succinci, conci 


THE USE OF APL IN GRAPH THEORY, Kellerman, IBM. 
А short monograph, but very popia 


APLConference. Proceedings 
کک ا‎ 


APL AS A TOOL OF THOUGHT, PROFESSIONAL DEVELOPMENT SEMINARS, NY/SIGAPL; The fist 5 years. 
A wide tange of topics in educalion and business. Logic, insurance, slatiulics, A |, accounting, (ractals, teachers toolbox. computer 
science, biology, graphics, engineenng, data bases, and much more. 1983 - 1987, approximaiely 600p.... $55.00 


APL AS A TOOL OF THOUGHT VII, Apri, 1991 125p. ...... — es $20.00 
Computabonal Ongar, Gamer, Col, Commetca Alias, Cepia, Saisies, ГЕО Pane БОСО, Tate 


APLB0 - STATISTICS TUTORIAL, Alvord, Traberman, et al 
A sque colocan of papers ansa and t potio in PC 

‘APL Interpreters and software (United States and Canada Customers Only) 
———— — 


APL*PLUS PC SYSTEM ................ amm 7 EN 
Both slandard and extended system (advanced editor for APL functions, native lies, nested editing), network support. 


STSC STATGRAPHICS. 2 "p n — < 
One of the best and mosi comprehensive siatisical analysis packages avaliable, See PC Magazine. ЭЛ 4/00. 


ADELPHI APL - ORACLE INTERFACE. (IBM PC). 
APL funcions to pass SOL statements to Professional 


APLIPC, SHARP APL/PC. Rel. 20, Iverson Software, Inc.. 
FT help screens, 10% taster than shareware (Rel, 17), CGA, Et 


APLI386, SHARP APL/PC. Rel. 20, iverson Software, Inc. к à = ... $90.00 
Requies 80386 compute, real mode only, 30% taster than Rel 17. large woekepacer. Execuies DOS commands kom АРТ 

APLIWIN, SHARP APL/PC for Windows 3.0. Rel. 20, Iverson Software, inc. . В $90.00 
Same as APLISBS bul runs under Windows as а non Windows applicabon to develop non Windonws apelicaions 

WORKSPACE DOCUMENTATION SYSTEM BY GENERAL COMPUTING crx $49.95 
Document an APLZPC workspace including function hierarchy. name lists, leading comments, variable engine. 
teterences, DEMO DISKETTE nn ы via $10.00 

THE HRH COLLECTION, PC Software for SAPLIAPLAPL*PLUS uu Free Catalog 


AN APL PUBLIC BBS, Maintained by HRH Systems. 
300 - 2400 BAUD, no parity, 8 data bas. 1 stop bit 


NY/SIGAPL BBS - FIDONET 107/103. ~ Tel (212) 753.0688 


+. Tel (301) 384-3672. 


Renalasenea Ома Systeme. P O Бох 29023. Park Wea Finance Stan New York Mew Yok tors ISA Chara acte 


APL History ` 


62 
A PROGRAMMING LANGUAGE, Iverson 1967. 286p я 55995 
The Dock that stanedit al А computer soence cassie AFL's roots Repnnied by RDS oa acd icc pape 
ima soft cover eqíbon We are very pleased wih Ihe Quality of ths printing Сай for avain. 
APL QUOTE QUAD: The Early Years. 1962. 465p. mt 52000 
Fun reading Some expectations neve: die Interesting ear algorithms 
THE ORIGINS OF APL — On Video Tape—-- iverson, Falkoff, Abrams, Breed, Moore. 1974, 60 min. VHS. $19.95 
Five of APL's implementers discuss APL rationale and is early tials and Vibutakons Avadabie with kind permission of 
Orange Coast Catege. 
$12.00 


A SOURCE BOOK IN APL, Falkoff & Iverson. 1961, 139p. .. — w 
By the famous duo. A must lor serious APLers. The whys and the wierelores includes “Nataton as a Tool ol Thought 


Something from the Rest of the World 


PRINCIPLES OF SOFTWARE ENGINEERING MANAGEMENT, Gilb & Finzi 1982, 3909. . $3450 
A practical guide Io managing the development of complex voftware systers. GID was plenary speaker ai APUSO 


THE BEAUTY OF FRACTALS, Peitgen, Richter, 1986. 103p. ... 
‘A beautilu book on the orderiness of Chaos in nalure 


THE SCIENCE OF FRACTALS, Peitgen et al. 1907. 260p. ...... я 
Based on а SIGGRAPH conference seminar. Designed to kach реса of lactis, including programming 


MANDELBROT SETS AND JULIA SETS, Ал Matrix VHS video tapa, 120 minutes. a $29.95 
46 purneys into diierent parts of hese fascinating matematicaly generated graphical images in Vivid Color with mic. 


ADA LOVELACE, Stein. 1986, 321p. Paper. ................... 
A scholarly But easily read biography of he woman who conribul 


INTRODUCTION TO PHYSICS, Feynman. 1989, 25e Anniversary Edison, 3 vol. 750p «........ m $9895 
Al he physics you always wanted to ват. Dy one of the most imaginative and independant minded physicists oi our age 
From mechanics lo supercondocti to quantum theory. There i much here Iha is accessible to Pse layman 


SERENGETTI, Kamasati. 1986, 300p. N v EE 
A photographic essay of animals on the Serengeti Plin in Kenya. Extraordinary. Makes you teal lke you have been thes 


THE COMPUTER VIRUS CRISIS, Fites, 1001, 432p., 2nd editio aper. €—— — 
Methods for avoiding, diagnosing, removing, and destroying vius they work. Descripiions of most prevalent uses. 


IBM'S SYSTEMS APPLICATION ARCHITECTURE (SAA), Randesi, Czubek, 1991, 352p....................... 
The many (acets of SAA in summary and at a detailed technical level, Maybe some day even AFLZ wil be рай of it 


WHY GORBACHEY HAPPENED, HIS TRIUMPHS AND HIS FAILURE, Kaisa 1991, aep. N 
E 'i ing 10 етм, hi 

Flecotacren. Aaaa pe People and he Poder wt gnats NER Joyen rent atari athe Sot 

Union. Kaiser, deputy ed e of ne Washington Post ix eminenty readable, лом деа Уй, and heres me antaa 


THE NEW PROFESSIONAL CHEF, The Culinary institute ol America, 1991, 8089, ..... 
An illustrated guide k food idenlficatin, 
half as good as what s served at the instiute 


ASTRONOMY AND ASTROPHYSICS ENCYCLOPEDIA, ed. Mam, 1991, 971p. 
403 articles by experts on basic theory and current research on tuch topics aç geology, 


‘thy phenomena, degenerate stars, background radiation, space exploration, quasars, соте. 
Other Software 
———T — WT [D— — 


MATHEMATICA 2.0, Wolfram Research, inc. prefers 4 meg memory, DOS, эге. . $57500 
Ae ictersciie mäematea sofware system ticoporang a h Qh level programming language wih saria oie A AF i 
pela mumasa, symbole, and ape compaton Over 100 bula untone Cal att езе по АВЛО verson 


MATLAB, Math Works. inc. PC Version. Ç 
lälhemetica! software for science & engineering computations. nume: 
APL -- Like. Price depends on machine (PC lo VAY). DEMO DISK for above 


ж much to the foundations of computer theory. 


COMMAND SHUTTLE, Animate Systems, nc — š سی‎ ss 34998 
jequental pb ewapper, Runs over APL of any oihar programm. Swaps running job ask WSA rung K cale angi 
program tough DOS 6 e. ПОМО or eda). Reports o run Il mol wor mah ndoa узаг COS a алов 
METAGON ASSEMBLER SOFTWARE (lor use with STSC APL*PLUS/PC): 
PACKAGE STORE & RETRIEVAL SYSTEM 
Store and cevieve APL funcîons and dala аз а package Fast, есйп. save - many poteetions, easy lo use 
Said to be more efficient and superior 10 other systema, Much faster Pan IDE +E he, 
Commercial single compuler icense (for ute n n business) 5189.00 
исту non-commercial, single user teense (or use at hore) x Р $4000 
бето disx (бето program. manual E $10.00 
COMMBUFF - Concurrent input on both ARBIN serial ports CN LT 
APLDES Very tas NBS/ANSI DES ene pien proper cui ET 
RENS - Quad F sive shave e system ior hoe les (ММ) in 22900 


Hee York New e 101051510. 7861-3076 


Нела наносе Dala Systema. P O Bor 20023. Park West France Star 
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Other Software (continued) 


BUSINESS VISIONS It TURBO, Business Vision Management Systems, Inc N +... $1,195.00 
Integrated accounting system and data base: Customers, Suppers, AR, AP. GIL, Inventory, Order entry and bling, vales 
analysis, payroll, purchase order and analysis. Maintains delaied vanz2chons for iwo conseculive years, Automate posting, 
Mult-company capability, including consoldation, Full sote of reports. ASCI mportexpon tacikty. On-line help faci. 
Inleractve tutorial. Easy mstallaton. DOS 3.1 or higher, 384 K ram Brochures availabe 
Limited version, excludes purchase, job cost, Import modules, single user, tingle Company 
Demo for above gen me zu 


ABRA 2000, Abra Cadabra Software, Inc. ............. e omin 
Auman resources computer syetern for smal io medium sized compar isons in the. 60 
Бой» and report write lor employee salary compensation, benefits, бый, education, job status and related information. 
BRA, EEO, OSHA (or Canadian equivalents) reporting. Compatible with and inlerläces wath dBase. 
Above, limited to 150/75 employees 
Demo lox above «n 


NOTE, Purchases of "other software” exceeding $700 earn a credit of 10% of fre ota! towards the purchase of items in the 
test ol out catalog. ће. $800 purchase gives you $89 in kee books 


m БА Tn 
БОЕ Ын 
Sweet. T 


Park WestF tance Station 
New York. New York 10025-1510 
2120643078 


Sox PostalCode: 


Oy: 
Cory TelephoneDay: Evening ___ 


We regret that we cannot accept purchase orders orcredi cards. 
Unfortunately, prices ave subyectto change at the whim of publishers & developers, 


Tite Paice Quy, Total 
Tue Pace Quem Teta 
| Tie Pace Quest, тош 
| Tie Prce, Quamty — Tout 
[т Pien Quem __ Тош 
| rie Pace — — Tois 
| Tie Pace Query — Тош 
Pace Que. Tea. 
Pace . Que. тош 
Paco Quai Tois 
Paco, — Tow 
g Pre Quem, тош. 


nd handling - U.S and Canada ($3.00 minimum; $250 each item over $25 00) 
“Iniemational (surface mail add 15%, апта add 40% max of $20.00 per book)) 


| NYC Reudents please add 8 1/4% sales tax. NY Stale, 4%: (nclude postage and handing rn computston) 

| тош 

| ffocdering software, please circle diskettesize: 3 5° 5.25* Macintosh (APL, J) 

| Thank You For Your Ordert 

I «JOIN ACM.. JOIN SIGAPL. .JOIN OR FORM A NATIONAL/LOCAL APL SIG.. 
| 


N 
BB romaoo masana 
E SUOMEN APL-YHDISTYS AY 
Ohessa uusi jäsenkortti! ! FINN APL RF 
Sasenmaksss suoritus кау helposti PL 1005 
tilisiirtona ta, lähimmässä 90101 HELSINKI 10 
Postipankin toimipaikassa. | 


жет 


Эчә ршошәош. 


د 


a x 


V jn a = 
x ew 


1140 та 


E rao 


POSTIPANKKI POSTBANKEN AB | LM 
AOORESS Tea 


= 
pupu geme тт (OOF mk x 25 $ 


PL 1005 JÄSENMAKSUT 
00101 HELSINKI 10 


Varaan saan еме 2086 9 


Henkilöjäsen о 
| Opisketijajäsen ю— 
Yritysjäsen 1200— 
vuosi: 
Кетет 
те ~ 


i 1140 778 


